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The "Ohio" on the Stocks. 



The " Ohio " Immediately Alter the Launch. 



The Hydraulic Dry-Dock at the Union Iron Works, 




The " Ohio " Afloat -View Looking Down the Ways from the Launch Platform. 





Totpedo-Boat Destroyer " Perry," Constructed at the Union Iron Works. 




■i^^^B 


•■: 1 

• •• * 

• 1". , ^^' 




P 


s\r:^ 




h 




• / 


smm 


fM ^ 


ti 


b 




^ 


-.'iSlStM/ 


mi 




m 




te- 






i 


4^V 


iipBr *, 






#il 


'^^ 4 












^^f 1 : 


^^^■" 




"^■^^N 


^ .^^>v 



The Launching Platform at the Bow of the " Ohio." The President is the Third 

Figure from the Ram. 
LAUNCH OH THE BAIILESHIF " OHIO" AT THE UNION IBON WOBKS.— [See page 359.] 
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THE CANADIAN ROUTE FROM THE GREAT LAKES. 

At a time when the interests of the Brie Canal 
seem to be the mere sport of politics, and this greatly 
needed improvement is apparently as far from realiza- 
tion as ever, it is as well that the people of the State 
should realize that the Canadian government is push- 
ing forward the interests of the rival route by the 
way of the St. Lawrence River Canal with the great- 
est activity. In an address delivered last week 
to the business men of Montreal, by Mr. Tarte, Min- 
ister of Public Works in the Dominion government, 
he assured them that by the time the improvements 
of the St. Lawrence were completed Montreal would 
contain as many grain elevators as the city of Buffalo. 
He stated- that the Port Colborne works, at the Lake 
Erie end of the Welland Canal, would be completed in 
two seasons, and that the government was about to 
undertake important works at Georgian Bay and the 
French River. The Minister also said that, at the 
next session of Parliament, he would ask for money 
to complete a public drydock at Montreal, and that 
with a view to encouraging a large share of tlae trade 
of the Great Lakes to come to that city, he favored 
a free canal, and a free port at Montreal. Direct evi- 
dence of the wisdom of the great St. Lawrence en- 
terprise was shown in the recent sailings of the new 
vessels of the Northwestern Steamship Company. 
These ships, the first of which is known as the "North- 
western," have been built specially for the canal 
route; they are 256 feet in length, 42 feet in beam, 
261/) feet in depth and they can carry between 3,200 
and 3,500 tons at a speed of 13 knots an hour. On her 
first trip the "Northwestern" took a large consign- 
ment of machines from the McCormick Harvesting 
Machine Company, Chicago, direct to Hamburg. The 
vessel cleared Chicago on April 24, and two days later 
another consignment of 144 carloads of agricultural 
machinery left for Europe by a sister ship, the 
"Northman." The fact that vessels are sailing at an 
interval of only two days, carrying American ma- 
chinery direct from Chicago to European ports, should 
bring home to the people of New York State the pres- 
ent reality and the prospective strength of Canadian 
competition. We have said before, and we repeat it, 
that the most effective answer to this competition 
would be the construction of a canal of equal capacity 
and convenience from Buffalo to the Hudson River; 
for unless we present some rival water route, New 
York will see the city of Montreal added to the 
number of Eastern ports that are taking away the 
trade which formerly sought its natural shipping 
point at this port. 



HYDRAULIC SYSTEM OF AIR COMPRESSION. 

It sometimes happens that an early invention, 
which anticipated the period of its practical appli- 
cation because of the undeveloped state of the me- 
chanical arts, will, in the course of years, be re- 
invented, or to speak more correctly, reapplied, with 
surprisingly favorable results. Of this class is the 
hydraulic air compressor, which, during the last few 
years, has been showing results that compare favor- 
ably with those attained by other forms of air com- 
pressor. The new type traces its ancestry to the 
venerable trompe, or water-blast, used centuries ago 
in working the Catalan furnace, in which a moderate 
air pressure was obtained by means of falling water, 
the air being drawn in with the water, at the top of 
a wooden pipe, carried down with the same afid col- 
lected in a chamber from which it issued to the fur- 
nace. The apparatus was crude and the principles but 
poorly applied; consequently the blast was too weak 
to be of any service except in the antiquated methods 
of the middle ages. As the art of iron-making ad- 
vanced, the steam-driven compressor and the centrifu- 
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gal blower were developed to meet the demand for a 
strong air blast; and no one seems to have imagined 
that the fundamental principles of the old trompe 
could be developed to meet the demand for great vol- 
umes of air at high pressure. 

In the Journal of Franklin Institute of September, 
1880, J. P. Frizell enunciated the principles of tlie 
hydraulic air compressor, and in 1895 it was ptit 
into practical form by the patentee, C. H. Taylor, 
of Montreal, and several installations are now working 
in various parts of the country with highly economical 
results. At the Milwaukee meeting of the American 
Society of Mechanical Engineers W. O. Weber gave the 
results of a series of tests of the hydraulic compressor 
at Magog, Quebec, a plant that was fully described and 
illustrated in the Scientific A.mehicax of April 28, 
1900. The compressor consists of a downfiow pipe 
which delivers the water and air from a large tank 
at the top to a separating tank at the bottom of the 
pipe; the pipe and the lower tank being placed in a 
deep excavated shaft. A number of small air-inlet 
pipes lead into the mouth of the downfiow pipe, and 
as the water fiows by them, it draws in a proportionate 
number of jets of air with it. The air is carried down 
with the falling water and subjected to a pressure 
proportionate to the head of the water. Within the 
lower tank is arranged a series of defiecter plates, 
which decrease the velocity of the water and facilitate 
the escape of the air; the latter collecting above 
the water, and being drawn off for use as re- 
quired. Three series of tests were made, one 
with thirty-four 2-iiich air-inlet pipes, another in 
which the number of air tubes was increased by 
fifteen %-inch pipes, and a third series of tests 
in which the number was increased by thirty 
■;4-inch pipes. The tests were carried out by Prof. 
C. H. McLeod, of McGill University, Mr. W. O. 
Weber, of Boston, Mass., the author of the paper 
above referred to, and others. In the Magog plant 
the supply penstock is 60 inches in diameter, the 
downtube 44 inches in diameter; the total depth 
of the shaft below normal level of head of water is 
150 feet and the normal head and fall is about 22 feet. 
It should be explained that after the separation of the 
air and water in the lower tank, the surplus water 
passes out under the edge of the tank, and rising 
through the shaft escapes by the tailrace. The tests 
showed that, with the original number of compressor 
head air-inlets, and a fiow of 3,V72 cubic feet of 
water per minute, the pressure of the air at the com- 
pressor was 51.9 pounds per square inch, and that 
the percentage of efficiency of the compressor was 
56.8 per cent. When the inlets were increased by 
thirty -"j-inch pipes the efficiency rose to 64.5. With 
a fiow of water of 4,200 cubic feet per minute, the 
economy was highest when only fifteen extra air tubes 
were employed, the efficiency increasing from 60.3 per 
cent for the original setting to 70.7 per cent as modi- 
fied. When the fiow of water was further increased 
to 4,600 cubic feet per minute, it was found that there 
was no economical advantage .by increasing the air- 
inlet area. In addition to the fact that an efliciency of 
70.7 per cent was realized under the most economical 
rate of fiow of water, it was proved that the air is 
compressed at the temperature of the water; a most 
important result, as the costly cooling plant, neces- 
sary with other systems, is thereby dispensed with. 
Using an old Corliss engine, 81 horse power was 
recovered; a result which would represent a total 
efficiency of work, recovered from the falling water, 
of 52.2 per cent. In a test in which the compressed 
air was preheated to 267 deg. F. before being used 
in the engine. 111 horse power was recovered when 
using 115 pounds of coke per hour, which latter, it 
was estimated, would equal about 25 horse power. 
The efficiency of work recovered from the falling 
water and the fuel burned would, therefore, be about 
61% per cent. On the basis of 425 cubic feet of air 
per brake horsepower per hour, when preheated to 
300 deg. F. and used in a hot-air jacketed cylinder, 
it is estimated by the author of the paper that the 
total efficiency secured would have been about 87 '/-j 
per cent. 
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COMPARATIVE EFFICIENCY OF KRUPP AND OTHER 
HIGH-POWER GUNS. 

It seems that our comments upon an article pub- 
lished in the German scientific journal Prometheus on 
the comparative efficiency of the Krupp, Armstrong and 
Schneider-Canet guns have been misunderstood by 
some of our readers. A recent issue of our German 
contemporary states that, in our criticism, the effi- 
ciency of the German gun is "acknowledged in very ap- 
preciative words," and Prometheus is correct in stat- 
ing that it is our opinion that the "superiority of the 
German gun results from the great weight of the pro- 
jectile used;" but when it proceeds to credit us with 
the statement that heavy projectiles are not always 
the best, and that it is "doubtful whether the Krupp 
gun will still show so enormous an efficiency if fired 
with the lighter projectiles used in England and 
Prance," it is in error and must be confusing the opin- 



ions of the Scientific American with Continental criti- 
cisms which "have been re-echoed by the English press 
and apparently accepted with a certain satisfaction," 
As a matter of fact, we did not touch upon the question 
of the efficiency of the gun under other conditions than 
those for which it was designed. What we did say was 
that the greater weight of the shell will reduce the 
total number of rounds that can be carried for each 
gun; a consideration which is of the greatest impor- 
tance, where every ton of displacement of a ship is val- 
uable, when it comes to the question of distribution 
among the contending claims of armor, engines, stores 
and ammunition. We said furthermore that the in- 
creased weight must tell somewhat against the rapid- 
ity of handling, and that if the ammunition is to be 
handled at the same speed, it becomes necessary to 
install heavier machinery for operating the hoists. 

As a matter of fact, we consider that the German 
artillerists have shown considerable shrewdness in 
increasing the weight of their projectiles and thereby 
securing greater effectiveness at long ranges. The 
wisdom of this policy will be seen, we think, whenever 
the next naval campaign shall be fought; for we en- 
tirely agree with our contemporary in the prediction- 
that there will be a tendency to carry out naval en- 
gagements of the future at ever-increasing ranges, and 
this because of conditions similar to those which have 
so vastly increased the fighting range on land in re- 
cent wars. It is likely that the battle of the future 
will begin at unusually long ranges which will gradu- 
ally decrease as the engagement proceeds, the ships 
approaching each other as the battle reaches the de- 
cisive step. 

It is evident from the comments of Prometheus th:it 
some of its European contemporaries have been qurs 
tioning the suitability of the Krupp gun to fire lighter 
projectiles at higher velocities; probably assuming 
that the Krupp gun is unable to withstand the higher 
pressures that will be necessary. In reply to this 
Prometheus gives some graphical comparisons of the 
12-inch and 6-inch guns of the Krupp, Vickers and 
Armstrong makes, which show that when the same 
weight of shell is used in each, the highest ballistic 
results are still achieved by the Krupp weapons. Thus, 
for instance, in a comparison of the 12-inch 40-caliber 
gun, it is shown that the Krupp weapon has an initial 
velocity of 816 meters, as against 791 and 786 meters, 
respectively, for the Vickers and Armstrong guns, the 
equivalent muzzle energies being 1 3,100 meter-tons for 
Krupp, 12,340 meter-tons for Vickers, and 12,515 meter- 
tons for Armstrong. At a range of 3,000 meters the re- 
maining velocities and energies are as follows: Krupp, 
681 meters and 9,110 meter-tons; Vickers, 659 meters 
and 8,540 meter-tons; and Armstrong, 655 meters and 
8,440 meter-tons. Although these results are very 
gratifying as compared with other European weapons, 
it is satisfactory to note that they are surpassed by the 
new United States naval 12-inch gun, which with a 
muzzle velocity of 870 meters has developed a muzzle 
energy of 14,865 meter-tons, or 1,765 meter-tons more 
than the Krupp gun. The remaining velocities and 
energies at the various ranges are, of course, propor- 
tionately greater than those of the latter gun. At the 
same time, it is but just to point out that, judged on the 
basis of energy per weight of gun, the Krupp weapon 
is superior; our new gun showing 272 meter-kilo- 
grammes per kilogramme of weight of gun, whereas 
the German weapon shows 288 meter-kilogramme?. 
Prometheus points out that the light weight of the 
German weapons compared with their high efficiency 
argues particularly excellent quality both in gun steel 
and the construction of the gun itself; a point which 
is certainly well made. 



GROWTH OF THE TINFOIL INDUSTRY. 

Recent ornamental novelties made of pure tinfoil, 
lacquered with gold and embossed in various forms, 
manufactured for the drug, confectioners' and tobac- 
conists' trades, serve to call attention to an invention 
and industry that are purely of American origin and 
growth. Before the inventor of tinfoil hit upon the 
idea of rolling tin upon sheets of lead, the two metals 
being previously welded together, the only tinfoil 
known to the world was that of pure tin beaten by a 
process similar to that followed by gold-leaf beaters. 
This beaten tin was made in England, and only small 
quantities were imported into this coiintry. Its use 
was limited because of its expense and its liability 
to tear. 

The first tinfoil rolling mill was established in New 
York city about half a century ago, and it was started 
on such a modest scale that the rollers were obtained 
as second-hand iron. The English-beaten tinfoil was 
found to be so expensive in this country that a cheaper 
method of making it was tried, and proved successful. 
The business of this early, but now extinct, tinfoil 
factory was thus announced: "Foil Rolling Mill and 
Metallic Cap Works; tobacconists' foil, plain or em- 
bossed, tin sheet-foil for druggists and bottlers, 
superior to the imported article." 

In the half century whicl- has followed this modest 
beginning of an industry great strides have been 
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made in manufacturing tinfoil and in applying it to 
manifold commercial uses. New machines have been 
made to work it up into handsome ornamental forms, 
and considerable capital has been invested to extend 
its usefulness. There is very little export trade in 
tinfoil, as the foil is also made extensively in England, 
France and Germany, but the home trade is adequately 
supplied by the four tinfoil factories in this country — 
two in New York, one in Philadelphia, and another 
in St. Louis. After the expiration of the original 
patents these four factories started almost simulta- 
neously, and they have controlled the output of the 
material ever since. 

New machinery and processes for improving the 
tinfoil are being invented nearly every year, and the 
quality of the material produced to day is infinitely 
better than that of a dozen years ago. A good deal 
of the new machinery is made to enhance the orna- 
mental effects of the foil, but not a little of it is 
made to increase the strength and wearing quality 
of the material. In the druggist and confectionery 
trades, the demand for very highly ornamental tin- 
foil effects is especially urgent, and artists of con- 
siderable ability are engaged to produce fancy pat- 
terns. The silvery surface of the tinfoil is made more 
effective by fancy patterns of stars, figures and fine 
lines, which are stamped or embossed in the sheets by 
special machinery. Recently machinery was made to 
print the patterns on the sheets of foil in colors. In 
order to do this the sheets of foil are put through 
regular printing cylinder presses, which not only color 
the patterns but stamp in the "dead" effects of various 
figures and lines. The machinery required for this 
delicate work is quite elaborate and represents part 
of the invested capital of the plant. 

The tinfoil is also lacquered handsomely with gold, 
which, in connection with the embossing and printing 
in colors, produces remarkably artistic effects. Many 
large firms employ these fancy effects as trade marks 
which are stamped or printed on all the foil they use 
as wrapping for their articles. Tinfoil is growing 
rapidly in use for wrapping purposes where food and 
other articles must be kept from the air as much as 
possible. Its first use was for tobacco wrapping, and 
the demand in this trade stands first to-day. Fine 
cigars, plug tobacco and cigarettes have the fine aroma 
of the tobacco and the natural moisture retained in- 
definitely by this process. Most prepared foods are 
wrapped in tinfoil, and now that the manufacture 
6f these has grown tremendously the demand for tin- 
foil has increased also to remarkable proportions. 
Cheese, yeast cakes, and other products of the deli- 
catessen order require annually tons of pure tinfoil. 
Confectioners have also resorted to the use of tinfoil 
for wrapping their choice candies in preference to 
tissue paper. The drug trade has found infinite uses 
for the foil because of its air-tight qualities, which 
keep the goods from direct contact with the atmos- 
phere. 

Perishable goods shipped to warm, tropical coun- 
tries are frequently wrapped in tinfoil to exclude the 
air and to retain the natural moisture. A combination 
of thin paper and tinfoil is considered better for 
food products than the foil alone. It was considered 
better not to have the foil come in direct contact with 
the food, and consequently a machine was made by 
which the sheets of tinfoil and paper were firmly ad- 
hered together. These double sheets are used so that 
the paper alone comes in contact with the food, while 
the tin serves all the purposes of excluding the air. 
There is considerable labor of folding saved by this 
process, and only one instead of two foldings is re- 
quired for each separate article. 

Some foil is brought into direct contact with certain 
classes of food, which by its nature could not well 
absorb any poison from the foil, but the factories make 
all such foil wrapping from pure rolled tin. There is 
no lead mixed with this foil to give occasion for 
reports of poisoning from goods wrapped in tinfoil. 
This foil is more expensive to make, and the com- 
bination of tinfoil and thin paper is becoming more 
popular. 

Bottle caps are manufactured largely out of tinfoil, 
but they are of a different quality and manufacture 
from that of the ordinary foil. The sheets for this 
work are spun on a lathe from a mixture of lead and 
tin. There is more lead in this foil than in the finer 
quality tor general use. The foil is thicker and 
coarser, and as it never comes in contact with the' 
contents of the bottle the amount of lead in it is 
immaterial from the consumer's point of view. The 
thickness of the tinfoil in common use runs from 
one-half of one-thousandth of an inch up to almost 
any thickness required by special trades. The thinner 
the foil is rolled or spun the more expensive it is. 
The foil is rolled usually in sheets fifty feet in length 
and in varying widths. Some machines are made to 
roll it twelve inches wide, but most of them have only 
half this width, as trade demands favor the narrower 
■widths After the sheets are rolled they are stamped, 
printed, and embossed in suitable sizes and patterns, 
and then cut up in lengths desired. Millions of pounds 



are required for the t-rade i-n this country, and the 
market price runs from 75 cents per pound for the 
handsome embossed and lacquered foil down to a few 
cents a pound for the cheaper grades. G. E. W. 
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METHODS PROPOSED FOE DEALING WITH LONDON'S 
CONGESTED TRAFFIC. 

Elaborate projects are being framed by the London 
County Council for dealing with the crowded thor- 
oughfares of the English metropolis, and to inaugurate 
a system of intercommunication similar to that al- 
ready existent in the most modern cities. The tram- 
ways are to be immediately converteii to electric roads; 
the river is to be supplied with an efficient and rapid 
service of steamers; while it is also mooted that an 
attempt is to be made to relieve the congested con- 
dition of the Strand and Fleet Street by the construc- 
tion of street subways, similar to those of Boston. 

With regard to the tramway systems, for some time 
past the County Council have been carrying out experi- 
ments to determine what method of supplying the cur- 
rent to the car motors is best adapted to the exigencies 
of the case. It has been decided to employ both the 
overhead trolley and the conduit systems, the former 
to be more generally employed in the less crowded 
thoroughfares of the suburbs. At the present time 
there are 115 miles of street tramways in London, and 
the carrying capacity averages 350,000,000 passeng,3rs 
per annum. With the present system of horse trac- 
tion a profit of $1,250,000 is earned annually. If elec- 
tric traction were employed it is computed that this 
profit would be increased to $3,300,000. A compre- 
hensive idea of the earning capacity of the tramways 
may be realized from the first year's working by the 
County Council of the tramways south of the Thames. 
This service was purchased by the municipal author- 
ities for $4,375,000, and the surplus upon the year's 
working amounted to $65,000. The mileage in this in- 
stance is 24 miles, with an earning capacity of $7,835. 

One of the most perplexing difficulties with which 
the Council have had to contend in connection with 
their proposed inauguration of electric traction is the 
fact that the roads in the various districts through ' 
which the tramways extend are controlled by the local 
authorities, the majority of which are bitterly op- 
posed to the change. There are no less than fifty of 
these small local authorities possessing the power of 
veto over the roads. The objections in many instances 
have been successfully surmounted, but negotiations 
are still being carried on with those authorities who 
remain obdurate, and it is anticipated that the in- 
stallation of the electric plant will be commenced 
almost immediately. 

With regard to the river traffic the Council con- 
siders that the development of a fast and frequent 
service upon the waterway is an efficient means of re- 
lieving the streets. The service at present in vogue 
is distinctly inadequate, and is only for summer use. 
The boats aie slow and antiquated, and the service 
too infrequent to commend its more widespread utiliza- 
tion. According to the scheme of the Council, it is 
intended to supply a three minutes' service; to provide 
a fleet of fast, comfortable, and modern river steamers; 
and, if possible, to secure the entire control of the 
river piers, which at present are under the auspices 
of the Thames Conservancy. The enterprise will cost 
$2,500,000 to carry through. The boats will cost $37,- 
500 each. The piers will be transferred from the 
sides of the river to the center round the pillars of the 
various bridges, approaches to which will be provided. 
It is estimated that the cost of maintaining the service 
will amount to $700,000 per annum. 

The suggestion of supplying underground tramways 
to the principal arteries of traffic, though generally 
favored, is beset with innumerable difficulties. For 
the most part, the streets of London are intersected in 
all directions by electric cables, gas, water, and pneu- 
matic pipes, etc. Under these circumstances if such 
a tramway were constructed it would have to be at a 
great depth, which would have the effect of preventing 
its being used for the very purpose for which it was 
intended. If the descent of about a dozen steps from 
the street level were only necessary to give access' 
to the subway, then it would doubtless prove a great 
success. To insure this, the network of obstructions 
would have to be removed, and this could only be ac- 
complished at a great outlay. The general idea is to 
lay all pipes and wires in a long tunnel, running 
parallel to the tramway, so that access could easily 
be gained thereto for carrying out repairs, or for the 
laying of new material, without disturbing the sur- 
face of the street, and causing great inconvenience 
to the vehicular traffic. At the present time the prin- 
cipal thoroughfares in the metropolis are up for the 
laying of the government telephone cables, which are 
to extend over a mileage of 640 miles, causing wide- 
spread inconvenience. Many of the streets of Lon- 
don are provided with a duplicate thoroughfare below, 
in which are the gas, water, and other pipes, wires, 
etc., but the idea is not general throughout the city. 
The Council are carefully studying this scheme, and 
since the chairman of the Highways Committee, who 
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have the subject in hand, has investigated the system 
in vogue in Boston, and is convinced of its practica- 
bility in London, there appears every symptom of its 
adaptation to the English metropolis within the near 
future. 

The Central London Electric Railway has had the 
effect of considerably relieving the congestion of the 
streets, and has proved such a success that applica 
tion is to be sought for Parliamentary powers to c:; 
tend the railway at the city terminus at the Bank 
to Liverpool Street, the terminus of the Great Eastern 
Railroad, and which supplies the densely populated 
districts of Walthamstow, Stratford, Bow, Stepney, 
etc.; and also at the southern terminus at Shepherd's 
Bush. It is also stated that another similar railway is 
projected by an American syndicate to connect 'Victoria 
with Putney, a remote southwestern suburb. 



WIRELESS TELEGRAPHY FOR THE PREVENTION OF 
SHIPPING DISASTERS, 

For some time past numerous experiments have been 
carried out with Marconi's wireless telegraphy with a 
view to employing the system on lighthouses, etc., 
as a means of preventing maritime disasters. But the 
endeavors have onlybeen attended with such mediocre 
success that it has not been considered advisable to 
develop the matter. But a novel device has now been 
invented by Mr. J. Gardner, of Manchester (England), 
which, so far as the present experiments are con- 
cerned, has been highly successful. It is termed an 
automatic signaler, from which it will be gathered that 
its mechanism is automatic in its action. The inventor 
claims that by this means an adequate warning is 
supplied to vessels of impending danger, within a zone, 
the radius of which has been previously determined. 
It may be either applied from ship to shore, or from 
ship to ship while at sea, with equal success and re- 
liability. 

The apparatus is somewhat similar to that utilized 
by Marconi. At the shore station a mast is set up, to 
the top of which is attached a metallic conductor. This 
conductor is connected to the transmitting apparatus, 
which is accommodated in a building in close prox- 
imity. The transmitter consists of an induction coil, 
and the accumulators for the provision of the current. 
The automatic portion of the instrument consists of a 
specially cut wheel, bearing the name of the danger 
spot to which the mast is attached. This wheel con- 
trols a Morse key. This wheel is maintained in con- 
stant rotation, the periphery being regulated to any 
desired time, so that one revolution may be completed 
in one, two, three or more minutes. 

Vessels are supplied with a receiver, and directly a 
ship enters the danger zone the instruments print off 
on the tape machine in the Morse code the name of the 
danger spot it is approaching, at the same time setting 
a bell in motion; both bell and receiver continuing to 
operate until the ship has once more passed beyond 
the influence of the transmitting apparatus. All ves- 
sels that happen to enter the danger zone receive the 
warning simultaneously, as with Marconi's system 
the apparatus is not affected by any climatic conditions. 

The preliminary experiments for demonstrating the 
efficacy of the scheme were conducted at the mouth of 
the Thames. The shore station was established at 
Shoeburyness. A steam launch put off from Southend 
provided with a receiving instrument, the invention 
of Colonel Hozier — the secretary to Lloyd's — and Mr. 
Nevill Maskelyne. A stiff breeze was blowing and a 
thick fog hung over the water. The launch stood about 
eight miles out to sea, and then the automatic ap- 
paratus at the shore station was set in motion, the 
zone of influence in this instance extending to seven 
miles. The launch then put about and wended her way 
shoreward. Suddenly the bell commenced ringing vio- 
lently, and simultaneously the word "Southend," the 
name of the danger spot, was printed upon the tape 
machine. The vessel then put out to sea again, and 
entered the zone from another quarter, but the moment 
it entered the range of influence of the shore station 
the warning was received. For two hours these trials 
were continued, but with always the same result. The 
instrument never once failed in its working, thus con- 
clusively testifying to its efficiency and reliability. 

There were several well-known shipping men present 
at the trials, including the representatives of. the 
Cunard, White Star, the American, the P. & O., and 
other leading steamship lines, and .the secretary of 
Trinity House. In connection with its adaptation for 
vessels the receivers on two respective ships approach- 
ing one another would receive the name and course of 
the other. In view of the practicability of this auto- 
matic signaler and the possibility of reducing the num- 
ber of maritime disasters by its utilization, the installa- 
tion of the apparatus at several points of the British 
coast within the near future is probable. 



The American losses of troops in the Philippines 
since August 6, 1898, are as follows, says The Medical 
Record: Killed, 741; died of wounds or accidents, 
472; died of disease, 2,295; total deaths, 3,508; 
wounded, 2,638; grand total, 6,146. 
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GOFFER KININO IN AKESICA. 

BY WALDON FAWrBTT. 

No phase of the development of the natural re- 
sources of the United States has been characterized 
by more rapid or more really remarkable progress 
than the growth of the copper industry. For one 
thing, this commodity holds the unparalleled record 
of having shown, even in the face of financial panics 
and business depression, an increase of production 
during practically every year since the inauguration 
of operations, until now the annual output of the 
metal is worth approximately 
$100,000,000, or considerably more 
than all the gold produced in this 
country during an equal interval. 
Perhaps even more impressive is 
the fact that the United States has 
within little more than a half cen- 
tury risen to- the position of min- 
ing more copper than all the rest 
of the world combined, and in so 
doing has virtually established con- 
trol over the markets of the globe. 

Copper is produced in the United 
States principally in Arizona, Cal- 
ifornia, Colorado, Michigan, Mon- 
tana and Utah, although various 
other divisions of the Union, par- 
ticularly the Eastern and Southern 
States, make contributions to the 
aggregate output. During the past 
two decades, however, the center 
of production has moved westward. 
In 1845, the year which marks the 
commencement of modern copper 
mining on this side of the Atlan- 
tic, the total production of the 
United States was estimated at 
one hundred tons, of which Mich- 
igan yielded a dozen tons. From that time forwara 
the ascendency of the Lake Superior copper district 
over other sections became more and more pro- 
nounced. In 1856 Michigan miners took from the 
ground over nine-tenths of all the copper secured in 
the country, and as late as 1880 the Michigan output 
constituted more than four-fifths of the total produc- 
tion. 

Then came the development of nature's great store- 
house of copper in Montana, and although the record 
of growth was fully as meteoric as had been the 
career of the Lake Superior territory, it was not until 
1892 that Montana finally displaced Michigan as the 
greatest copper-producing State. . The same relative 
positions have been maintained ever since. On a 
rough estimate, Montana furnishes, at the present 
time, about 40 per cent and the Lake Superior mines 
perhaps a quarter of the American production of 
copper. Arizona, wherein is located the most re- 
cently discovered of the three great copper fields, 
ranks next to Michigan, her copper-mining operations 
footing up about one-fifth of the grand total. It is 
interesting, if not significant, to note that Arizona 
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in use to-day with the primitive methods o£ half a 
century ago, when much of the copper was taken 
from the rock by means of drills and gads. The in- 
troduction of black powder for blasting purposes was 
a long step ahead and opened the way for other inno- 
vations. 

Under the present plan, new shafts are sunk with 
incredible rapidity. Diamond drills are extensively 
employed in making explorations, and power rock 
drills are in almost universal use in mining oper- 
ations proper. Instead of being dependent upon oxen, 
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COFFER, BEADY FOR SHIFMEUT, LAKE SUFERIOR DISIBIOT. 

hoisting buckets of rock by means of a windlass, as in 
the old days, the modern copper mine is equipped 
with hoisting engines of from five thousand to eight 
thousand horse power, which hoist ten-ton cars of 
rock from a depth of nearly a mile at a speed of 55 
miles an hour. 

Originally the copper mine operators introduced 
gravity stamp mills, but these proved totally inade- 
quate, and latterly steam stamps have been provided, 
of such power in some instances that an average of 
350 tons of ore can be crushed daily at a single mill. 
The equipment of a large modern copper mine also 
includes powerful air compressors, capable of sup- 
plying perhaps fifty air drills, and fans thirty feet in 
diameter with a capacity of one hundred thousand 
cubic feet of air a minute for underground ventilation. 

Some of the older copper mines in the United States 
rank among the deepest holes in the world. The Red 
Jacket shaft in the Lake Superior district, for in- 
stance, an opening about twelve feet by twenty-five 
feet in size, has been sunk vertically to a depth of 
nearly five thousand feet, and is claimed to be the 
largest and deepest shaft of its class in the world. 



profit of from nine to eleven cents on every pound 
produced. If the copper taken from the ground in 
America during an average year is estimated to be 
worth $100,000,000, it is safe to credit $50,000,000 as 
net profit. How rapid has been the growth of the in- 
dustry is attested by the fact that a year's profits un- 
der present conditions more than equal the total 
value of the American product for a corresponding in- 
terval half a decade ago. The great improvement in 
prices and market conditions of late years may be 
largely attributed to the growing foreign demand. 
Europe consumes an enormous 
quantity of copper, and for a 
heavy proportion of it she must de- 
pend upon the United States. 

One of the most interesting cop- 
per mines in the world is the 
United Verde, at Jerome, Ariz., of 
which Senator W. A. Clark, of Mon- 
tana, is the principal owner. The 
smelting plant is one of the largest 
in existence, consisting of six 
water-jacket furnaces, each of 
which has a capacity of 160 tons 
of ore a day. The metal is trans- 
ferred by electric cranes from the 
furnaces to the converters. There 
are six of the latter, and they have 
a daily capacity of 1,200 tons. A curi- 
ous process which the molten metal 
must undergo after it has been 
poured from the converter into the 
broad, shallow, tilting furnace is 
found in the placing of green cypress 
poles in the caldron to afford a chem- 
ical antidote for a certain existent 
acid condition. The bullion copper is 
cast in the form oi "anodes" — slabs 
about three feet in length,' with a 
hook at one end which facilitates the suspension of 
the piece of copper in the electrolytic bath in which 
it is submerged when it reaches the refinery. The 
machinery installation at the United Verde smelting 
plant is reported to represent an expenditure of over 
$1,000,000. Thus far the mining shaft at the United 
Verde property has pierced the ore body to a depth 
of only about 600 feet, but exploration by diamond 
drill has disclosed the fact that there is rich ore 
to a depth of 1,400 feet farther. The ore body varies 
considerably in width, but is not less than 600 feet 
in breadth at any depth yet reached in the develop- 
ment. 

The great demand for copper is doubtless respon- 
sible for the fact that in no other branch of metal- 
lurgy has a higher degree of scientific attainment 
been reached than in the treatment of copper-bearing 
ores. Improvements are constantly being introduced 
at every stage in the evolution of the metal. It is in- 
teresting also to note that practically every nationality 
on the globe is represented aihong the artisans of the 
copper industry. At Calumet, Mich., the center of 
the Calumet and Hecla Company's interests, and the 




COFFER MINE WORKINGS AT JEROME, ARIZONA. 



CLARK'S COFFER MINES, JEROME, ARIZONA. 



showed the greatest gains in production recorded dur- 
ing the closing year of the century, whereas Montana 
showed but a slight increase and the Lake Superior dis- 
trict barely held its own. 

The expansion of the scope of the copper-mining in- 
dustry has been attended by an improvement of 
methods and facilities fully as great as, if not greater 
than, has been afforded in any other branch of min- 
ing operations. To appreciate the extent of the bet- 
terment it is only necessary to compare the econom- 
ical and efliicient mining systems and reduction plants 



Branching from the main shaft are innumerable 
"crosscut" tunnels through which the copper ore is 
carried to the main artery of communication and 
hoisted to the surface in ten-ton cages, each of which 
makes half a dozen round trips in an hour, enabling 
the hoisting of more than five thousand tons of ore 
from this one mine every working day in the year. 

The average cost of producing a pound of cop- 
per does not greatly exceed eight cents, and at the 
prices which have prevailed for many months past 
some of the operating companies have made a clear 



largest mining camp in the world, the population in- 
cludes natives of twenty-three different countries. 
The Calumet and Hecla Company employs five thou- 
sand men, of whom two thousand are miners. . The 
latter receive from $2.10 to $2.65 a day; the drillers 
are paid from $3 to $4 a day, and the pay of the cap- 
tains of mines or shafts is at the rate of $5 or $6 
a day. Some of the most highly skilled workmen re- 
ceive nearly $10 a day. 

One of the dangers which ever threatens copper 
mines is found in the havoc wrought by disastrous 
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fires, and every precaution is taken to guard against 
these conflagrations. At most of tlie older workings, 
as well as at the new mines, there are complete sys- 
tems of Are alarms, fire doors, and pipe lines; the 
employes are organized into thoroughly drilled com- 
panies of firemen; and steam fire engines and duplex 
fire pumps are provided. Supplementary to the regu- 
lar alarm apparatus, connection between all the 
various workings of a mine is maintained by means of 
a system of electric bells and private 
telephones. That all possible precautions 
have not made the natural storehouses of 
copper invulnerable, however, is evi- 
denced by the fact that some time ago 
one of the shafts of the Calumet and 
Hecla mine caught fire and burned fierce- 
ly for weeks, entailing a loss of $15,000 
a day, and this in spite of the fact that 
this mine has a private water works sys- 
tem which daily pumps two million gal- 
lons of water a distance of nearly five 
miles. 



juring the motors. The latter are arranged so as to 
be accessible from above, which renders their inspec- 
tion and cleaning much easier than in the ordinary 
type of electric vehicle. The total weight of the ma- 
chine, in spite of the 800 pounds of accumulators, is 
only 1,700 pounds, of which the motors represent 220 
pounds. The mean speed on a level grade is 21 miles 
an hour, or 12 to 15 miles over an average road. The 
controller of the Krieger type has the advantage that 
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ELECTRIC AUTOMOBILE— KRIEGER 
SYSTEM. 

One of the latest types of electric auto- 
mobiles is the new two-place machine of 
the Krieger type, or "electrolette," as it 
is called. This is the smallest machine 
of this type which has been designed up 
to the present. In this system the front 
wheels turn at the end of a fixed shaft, 
and each is driven by a separate motor 
with reduction gesring, thus doing away 
with the differential and making a less 
complicated arrangement. This machine 
has been designed to meet the demands 
for a light electric automobile and to 
overcome the objection that an electro- 
mobile must necessarily be heavy, on ac- 
count of the weight of the accumulators, 
as well as costly. It has thus been neces- 
sary to design a vehicle which should be 
free from these objections; it should be 
light and easily operated, and should not 
rsquire more than ordinary attention 
from its owner. It must also cover a 
considerable distance without recharging, in spite of 
the light weight of the vehicle, and its average speed 
should be somewhere near that of a petroleum auto- 
mobile. M. Krieger, owing to his previous experience 
in this direction, has succeeded in solving the prob- 
lem of a light electric vehicle, and the present ma- 
.chine is the result. As will be seen, it is a two-place 
vehicle, but as the carriage body is made removable, 
a four-place body may be substituted, in spite of the 
small size of the machine. The front axle, which is 
fixed, is carried well in front, and at each end the 
wheel turns like that of an ordinary carriage. The 
fixed axle supports near the wheel an electric motor 
of 3 horse power, which is of the latest design and en- 
tirely inclosed by its circular casting and end-pieces. 
The pinion comes out at the side next the wheel and 
engages with a large gear wheel which is fixed against 
it. The gear and pinion 
are inclosed in a tight 
case. Thus each wheel is 
turned Independently by 
its own motor, and the re- 
sult is a great gain in 
simplicity, owing to the 
suppression of the dif- 
ferential; it is this system 
which has made the 
Krieger type one of the 
most successful of the 
electric automobiles. The 
truck is supported upon 
the front shaft by a 
curved spring. The whole 
system turns about a cen- 
tral pin, and is steered by 
the hand-wheel above, by 
means of a pinion and 
toothed sector. The ac- 
cumulators are contained 
in a box which is fixed in 
the truck below the car- 
riage body and is arranged 
so that it may be easily 
slid out from the rear. 
The batteries are of the 
Pulmen type, and have a 
total weight of 800 pounds, 
allov/ing a run of at least 
65 miles on a single 
charge. The two motors, 
each of 3 horse power, 
give a total of 6 horse 
power for the machine, 
'"tiich enables it to climb 
heavy grades without in- 




TH£ KRIEGEE ELECIRICAL AUTOMOBILE. 

the steering wheel and controller are mounted in a 
single device and the whole direction of the machine 
is brought to one point. The shaft of the steering 
wheel passes down through the carriage body, while 
surrounding it is a hollow shaft upon which is 
mounted the controller drum. The latter is turned 
about the main shaft by a handle directly under the 
steering wheel. The controller is formed of an in- 
sulating cylinder carrying a series of contact rings 
which rub against the contact spring-pieces at the 
side of the box. The controller may take 11 different 
positions, including start, slow, mean and high speeds, 
an- extra speed, electric brake and reverse. The elec- 
tric braking action is carried out by placing the 
motors in short circuit, thus giving a powerful brake 
upon the front wheels; besides this, the rear wheels 
carry a handbrake. 



A NEW FLYING MACHINE. 

A novel flying machine has just been completed by 
Mr. Gustave Whitehead, of Bridgeport, Conn., and is 
now ready for the preliminary trials. Several experi- 
ments have been made, but as yet no free flights have 
been attempted. The machine is built after the model 
of a bird or bat. The body is 16 feet long and meas- 
ures 2Y2 feet at its greatest width and is 3 feet deep. 
It is well stayed with wooden ribs and braced with 
steel wires and covered with canvas 
which is tightly stretched over the 
frame. Four wheels, each one foot in 
diameter, support it while it stands on 
the ground. The front wheels are con- 
nected to a 10 horse power engine to get 
up speed on the ground, and the rear 
wheels are mounted like casters so that 
they can be steered by the aeronaut. 
On either side of the body are large 
aeroplanes, covered with silk and con- 
cave on the underside, which give the 
machine the appearance of a bird in 
flight. The ribs are bamboo poles, and 
are braced with steel wires. The wings 
are so arranged that they can be folded 
up. The 10-foot rudder, which corre- 
sponds to the tail of a bird, can also be 
folded up and can be moved up and 
down, so as to steer the machine on its 
horizontal course. A mast and bowsprit 
serve to hold all the parts in their proper 
relation. 

In front of the wings and across the 
body is a double compound engine of 20 
horse power, which drives a pair of 
propellers in opposite directions, the 
idea being to run the machine on the 
ground by means of the lower engine un- 
til it has the necessary speed to rise 
from the ground. Then the upper en- 
gine actuates the propellers so as to 
cause the machine to progress through 
the air to make it rise on its aeroplanes. 
The wings are immovable and resemble 
the outstretched wings of a soaring bird. 
The steering will be done by running 
one propeller faster than the other in a 
way analogous to the way in which an ocean steamer 
having twin screws can be turned, a special aeroplane 
being provided to maintain longitudinal and trans- 
verse stability. 

The lower engine is of 10 horse power, and weighs 
22 pounds. The diameter of the cylinder is 3 7-16 
inches by 8 inches stroke. The upper engine 
is a double compound cylinder, the diameters being 
2% and 3 7-16 inches with a 7inch stroke. The engine 
weighs 35 pounds, and calcium carbide is used to de- 
velop pressure by means of explosions. The propellers 
weigh 12 pounds, and are 6 feet in diameter, with a 
projected blade surface of 4 square feet. With a draw- 
bar test, the upper engine being run at full speed, the 
dead pull was 365 pounds. The weight of the body 
and wheels is 45 pounds. The wings and tail have 
450 square feet of supporting surface, and the weight 

is 35 pounds. 
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Messrs. William Jessop, 
the famous steel manu- 
facturers of Sheffield ( Eng- 
land), are about to estab- 
lish extensive steel works 
in this country. This de- 
cision has been caused by 
the American Steel Com- 
bine and the high prohibi- 
tive tariffs imposed upon 
foreign steel. Messrs. Jes- 
sop have a large business 
connection on this side, 
and by the establishment 
of local works, owing to 
fuel being cheaper, they in- 
tend to force the market, 
and thus to oppose the 
Steel Trust. The proposal 
has excited . the greatest 
interest in the steel circles 
of Sheffield, and other man- 
ufacturers who also have 
an American connection 
contemplate a similar step. 
The enterprise is being 
substantially supported 
financially. Already sev- 
eral English manufactur- 
ing firms have established 
works in foreign countries 
protected by heavy tariffs. 
Notably is this the case 
with Russia,- and the enter- 
prise has been attended 
with signal success. 
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A Sug'^^estloli troiri lUe Plillippiiies. 

To the Editor of the Scientific American : 

Your issue of February 23 speaks of the closing year 
of the nineteenth century being remarkable for inven- 
tions and the inventive ability displayed. I want your 
paper to bring before the public and inventors, and 
even the United States government, the urgent neces- 
sity for a machine that will separate the pulp from the 
hemp fiber. I give you a few statistics to show the 
immense importance to the States and the world of 
such a machine. The exports of hemp from the Philip- 
pine Islands in the following years were: 1895, 1,664,- 
590 piculs (a picul being here 137 pounds), valued at 
$13,317,700, Mexican; 1896, 1,531,786 piculs, valued 
at $11,200,000, Mexican; 1897, 1,804,756 piculs, valued at 
$13,340,000, Mexican; 1898, 1,585,212 piculs, valued at 
$15,587,316, Mexican; 1899, 1,201,476 piculs, valued 
at $7,589,600, making a total for five years of 7,787,820 
piculs, valued at $61,033,916, Mexican. All this hemp 
was cleaned by a crude hand method, which is sim- 
ply placing a bolo or strong blade 18 inches long 
parallel with a piece of wood or bamboo, sharp side 
down, and drawing a piece of the male banana plant 
through it. One good man can clean about forty 
pounds a day. This product then has to be dried in 
the sun, so that the hemp grower is playing against 
blind luck right through. With a good hemp-cleaning 
machine would come naturally a drying machine of 
the centrifugal type, and with economical methods of 
cleaning and drying would come greater production 
and a cheaper dressed article, namely, a good rope, 
and this would be an economic factor in many other 
industries. The man who invents this machine will 
make a large fortune rapidly, as well as enrich the 
islands and the States. Inventions of this kind will be 
industrial factors in the islands, and consequently will 
make for peace and prosperity. Let the United States 
government offer a prize of, say, $25,000 gold for the 
required machine. It will pay the country handsomely 
and better than treating with or buying gugus. 

PK.\KK J. DtJNLEAVY. 

Battobato, Island Mindanao, P. I., April 18, 1901. 



strongly upheld by some authorities, has been dis- 
puted by others. The tests will be held at the 
laboratory c : the club near Paris, beginning May 1. 
According ic ;h3 rules which have been published the 
standard of comparison is to be gasoline of the kind 
used for automobiles, of density 700 degrees at the 
temperature of 15 deg. C. The trials are to be made 
with three different types of motors: high speed motors 
with small stroke, 3.2 by 3.2 inches and 1,300 to 1,600 
revolutions; those of mean speed and small stroke, 
3.2 by 4.8 inches and 850 revolutions; and those of 
slow speed and long stroke, 4.4 by 6.4 inches with 650 
revolutions. Two principal points will be taken into 
account in the tests. First, the consumption of com- 
bustible per horse power hour, measured on the shaft 
of the differential at different speeds of the motor. To 
this end a series of curves representing consumption 
and speed will be made for the standard gasoline and 
for the carburant under test, this to be carried out 
under the best conditions of carburation, ignition, cool- 
ing, lubrication, etc. Second, as to the condition of 
the different parts of the motor after a 10 hours' con- 
tinuous run and a night of rest, without cleaning. In 
case a type of carbureter has been designed which is 
especially adapted for a certain carburant liquid, 
these may be tested together with the different motors. 
The selling price of the carburant is to be indicated, 
as well as the percentage of alcohol it may contain. A 
commission of experts has been appointed to carry out 
the tests, and a detailed report of the results will be 
published. Medals and certificates are to be awarded 
for satisfactory products or apparatus. 
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.\iitoinoblle News. 
Consul-General Guenther, of Frankfort, March 22, 
1901, says that a Berlin engineer has constructed a 
trolley automobile line similar to that exhibited at the 
Paris Exposition, at Eberswalde, a small city near 
the German capital. In this system, continues the 
consul-general, the automobile receives its motive 
power from an overhead wire by means of a trolley, 
which is connected with the automobile by a movable 
cable. This allows the vehicle to turn out at any place 
on the road. The consul-general adds that the line 
has been favorably inspected by experts, and that the 
system is expected to meet with general favor in Ger- 
many. 

The Count de Chasseloup-Laubat made a successful 
trip from Tunis to Biskra and return during the lat- 
ter part of March. Starting on the morning of the 
27th from Biskra, he reached Tunis and returned on 
the following day, the total distance being 264 milea. 
The voyage across the sand-dunes was a fine one, and 
the 12 horse power machine made a good perform- 
ance, overcoming the various difficulties of the route. 
The Arabs of the desert gave him a warm welcome, 
and the cadi of Tuggurt did him the honor of a special 
reception. The return from Tunis was made in 11 
hours, in spite of a violent sirocco. This is the first 
appearance of the automobile in this part of the Sa- 
hara. A good horse takes two or three days to cover 
the same route, and the caravans eight days. 

The progress of military automobilism in Germany 
is indicated by the fact that the Minister of War has 
lately ordered a series of machines which will carry 
two small Maxim guns, protected by nickel steel plates. 
He has also ordered a series of automobile breaks 
which will be provided with tables. These breaks are 
to be used by the Etat Major, and the officers may 
thus consult their maps or papers en route, spreading 
them upon the tables. A series of light vehicles, or 
voiturettes, is also to be constructed, to be used on 
the firing grounds for ascertaining the results of the 
cannon-shot. In Austria-Hungary, the Minister of War 
is having a series of automobiles constructed; these 
are of a new type, and will be used for the rapid trans- 
portation of troops in time of war. By the use of 
these machines it is hoped that the use of temporary 
campaign railroads may be done away with. This 
series of automobiles is to be tried during the grand 
maneuvers which will shortly be held. 

The competitive test of carburants, organized by the 
Automobile Club of France, promises to be of con- 
siderable interest. Now that the use of alcohol, more 
or less combined with gasoline, is coming to the front, 
the tests will be of value in finding out the compara- 
tive efficiencies of these two combustibles. The ques- 
tion of alcohol has been the subject of some eon 
troversy of late, and its value for motors, while 



A WHISTLING ARC. 

BY FliAMK C. DANIEL. 

Some very interesting experiments have been re- 
cently performed at Dickinson College by Mr. Charles 
C. Dunning on the effect of rapid variations in the 
current of a direct current arc. In December last it 
was demonstrated by Mr. W. Duddell before the In- 
stitute of Electrical Engineers that when the current 
of an arc varied a contraction or expansion of the 
vapor column resulted. When the variations were 




THE WHISTLING ARC CIRCUIT. 

sufficiently rapid musical notes and articulate speech 
could be produced. 

To demonstrate this interesting phenomenon Mr. 
Dunning used an ordinary arc lamp furnished with 
a current of ten amperes. The arc was shunted 
through a one-third M. F. condenser and the secondary 
coil of a telephone transmitter. The primary coil was 
placed in circuit with a transmitter and a storage 
battery of two cells. 

The above diagram will show the connections. 
The transmitter was placed in a distant part of the 
building. 

When the arc was lighted and a tuning-fork was 
held in front of the transmitter, the note was re- 
produced by the arc The best results were obtained 
by whistling into the transmitter. By this means the 
arc was made to whistle a tune, which it did perfectly, 
reproducing every note loud enough to be heard at 
a distance of twenty or thirty feet. When the trans- 
mitter was spoken into, sounds were produced by the 
arc, but it was difficult to distinguish any words. 
The experiment is easily performed and is very well 
adapted to the lecture table. 



l^cad Peiioils in €rerii»any. 

Under date of March 15, 1901, Consul Hughes, of 
Coburg, writes: The lead-pencil industry in Germany 
is at present suffering from American competition. 
It is alleged that our success in this branch of in- 
dustry is mostly due to the perfection of the machin- 
ery. Another important point is the fact that we have 
the best cedar wood, which is particularly suitable for 
the manufacture of lead pencils; while the Germans 
are compelled to import it and cannot get it in such 
good quality. Numerous trials have been made to 
find another material which could take the place of 
wood in the manufacture of lead pencils; metal tubes, 
coverings made from rolled, compressed paper, etc., 
have been used, but none has met with success. 



The alumni of Cooper Union recently unveiled a 
tablet in the main hall of the building in commemor- 
ation of the hundredth anniversary of the birth of 
the founder of the institution. Although the cen- 
tenary of the natal day of Peter Cooper was February 
12, 1891, the tablet was completed only this year. 



Engiueering Notes. 

The automatic sale of railway tickets on Berlin 
local lines has proved remarkably successful last year. 
There were 192 automatic machines which sold over 
30,000,000 tickets. More than 200,000 tickets were deliv- 
ered through the slot at the Friedrich Strasse and 
Zoological Garden stations. 

Consul Caples, of Valparaiso, January 28, 1901, re- 
ports, as an instance of the increasing trade in rail- 
way material between the United States and Chile, 
that within the past week the Pittsburg branch of the 
Carnegie Steel Company has sold 16,000 tons of steel 
rails to the Chilean government, to be delivered in 
the near future. 

The longest stone arch bridge in the world is un- 
der construction at Luxembourg, over the valley of 
Petruffe. This arch will have a span of 277 feet and 
a rise of 102 feet. The total width of the available 
roadway is 52 feet, and this width is divided into two 
parts by a space 19 feet wide, covered by slabs of ar- 
mored concrete and carrying the footways. 

A passenger train on the Minneapolis, St. Paul and 
Sault Ste. Marie Railroad was recently delayed an 
hour by heaps of Russian thistles which had been 
blown upon the track by heavy winds, says The Rail- 
way Review. The thistles were caught on the wire 
fences along the right of way, where they collected 
in bunches in much the same manner in which snow 
drifts into railroad cuts. 

It is estimated that a Pan-American railway would 
stretch over 10,220 miles, being the distance from New 
York to Buenos Ayres. It is estimated that it will 
cost $200,000,000. The length of the line would be 
distributed among the different countries as follows: 
United States, 2,034 miles; Mexico, 1,644 miles; Gua- 
temala, 169 miles; San Salvador, 220 miles; Honduras, 
71 miles; Nicaragua, 209 miles; Costa Rica, 320 miles; 
Colombia, 1,065 miles; Ecuador, 668 miles; Peru, 1,785 
miles; Bolivia, 587 miles, and Argentina, 1,050 miles. 

A road made of slag cement is to be constructed 
at North Tonawanda, N. Y. The Tonawanda Iron and 
Steel Company has received permission to lay tracks 
on a road which is now in poor condition, provided it 
will slag the roadway for its full width of 66 feet. 
The street is about 40 feet wide. The method of lay- 
ing this particular surfacing is probably novel. The 
molten slag is to be run in a "hot train" of iron cars 
over the track, and the slag poured over the surface 
at the proper place. The company claims that it will 
cool into a solid mass. 

Notwithstanding the success of the new Central 
London Electric Railway, it does not appear to be 
highly remunerative to the shareholders. At the re- 
cent half-yearly meeting, for the first time since its in- 
auguration, some authentic particulars were given re- 
garding its passenger traffic and receipts. Throughout 
January the daily number of passengers carried aver- 
aged 108,000. Up to the time of the report 15,000,000 
people had been carried, of which number 1,500,000 
were workmen, who had been conveyed for four cents 
the round trip, which is half the regular fare. The re- 
ceipts showed a profit of $1.20 per mile. It is intended, 
if the traffic does not increase, to raise the fares. 

An important addition to the defenses of the Rock 
of Gibraltar has been made recently, says the Daily 
Telegraph correspondent. Four huge reservoirs have 
been cut out of the side of the rock above Willis' Road, 
and capable of storing some 5,000,000 gallons of water, 
which, in any possible event of siege, would be in- 
valuable to the garrison. Even for present use a pure 
supply of water is at hand, enough to fulfill the wants 
of the place in the driest of years, and to spare even 
then. Each tank, by means of wire gauze over the 
inlets and exits, can be made mosquito-proof, thus 
preventing this pest, prevalent in the hot weather, 
from introducing any germs of disease as supposed 
under the new theory. 

British steel manufacturers are waking up to re- 
sist the incursions of the American Steel Trust. The 
leading iron and steel manufacturers are co-operating 
together to preserve British trade. Large tracts of 
rich iron ore land have been purchased in Portugal 
and Norway by British syndicates for obtaining the 
raw material. In the case of the Norwegian iron de- 
posits, Edison's magnetic extraction process is to be 
utilized upon an extensive scale. The experiments 
have proved that the process is singularly adapted to 
the country. The price of iron in England has fallen 
considerably within the last few weeks, and the in- 
stallation of the latest plants into the workshops will 
enable the British manufacturers to fill their con- 
tracts with greater celerity. One leading firm has 
installed $10,000,000 worth of plant during the last 
twelve months, and guarantees to fulfill contracts in 
the same time that the American manufacturer can 
complete them. The prices are also considerably 
lower. In view of the increased tariff upon Amer- 
ican machinery into Russia, the British manufac- 
turers are straining every nerve to introduce their 
specialties, and their efforts are meeting with success. 
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LAUNCH OF THE BATTLESHIP "OHIO." 

The launch of the battleship "Ohio" at the Union 
Iron Works, San Francisco, which occurred on May 22, 
was a notable event. It took place in the presence of 
the President of the United States and several mem- 
bers of his Cabinet, including the Secretary of the 
Navy, besides the Governor of Ohio and a large num- 
ber of other distinguished guests. The crowd of 
lookers-on numbered fully 100,000. 

The battleship "Ohio" is a sister ship to the "Maine," 
now building at Philadelphia by William Cramp & 
Sons, and the "Missouri," now being built at New- 
port News. Its dimensions are: Total length, 388 
feet on the load water line, 72 feet 2ij inches extreme 
breadth, and a mean draught of 23 feet 6 inches, at 
which she has a displacement of 12,300 tons. The full 
load displacement will be 13,500 tons. The contract 
speed is 18 knots, the greatest, in this respect, of any 
battleship yet built for the United States navy; 
though it will be surpassed by ships of the "Georgia" 
class, of which 19 knots are expected. An increased 
spe::d for heavy battleships is one of the most marked 
tendencies of the naval construction of today; in 
fact, the Italians have gone so far in this respect that 
their latest battleships, or cruiser-battleships, as they 
should be called, are to have a speed of over 22 knots 
an hour. 

The "Ohio" combines practically every improvement 
known in naval construction at the present time. She 
is surrounded by a coffer dam filled with cellulose ex- 
tending along the water line from stem to stern. The 
hull is protected abreast of the engines and boilers by a 
side armor belt extending 3 feet 6 inches above the wa- 
ter line and 4 feet below. This belt is 11 inches in thick- 
ness for a depth of 4 feet 6 inches, whence it tapers to 
a thickness of 7% inches at the bottom. Casemate 
armor, 6 inches thick, extends from the side belt to 
the upper deck. At the ends of the casemate armor, 
diagonal armor 9 inches thick extends from the side 
of the vessel to the barbette. 

The "Ohio" and her sister ships are the first of the 
United States warships to be fitted with submerged tor- 
pedo tubes. They project from each side of the hull 
about 50 feet from the bow and 10 feet 6 inches below 
the water line. 

The "Ohio" is provided with two military masts 
with signal yards. The foremast is located over the 
forward conning tower, which is protected by armor 
10 inches in thickness. The conning tower aft has a 
protection of 6-inch armor. The speaking tubes and 
electric signals of the forward conning tower are in- 
closed in a tube 12 inches in diameter surrounded by 
steel 7 inches thick. This tube extends below the pro- 
tective deck. The machinery and boilers are protected 
above by a protective deck, worked flat within 
the casemates and sloping forward and aft to bow 
and stern. The center of the protective deck is 2% 
inches thick, forward it is 4 inches and aft 3 inches in 
thickness. 

The armament of the "Ohio" consists of four 12- 
inch breech loading rifles, sixteen 6-inch rapid-fire 
guns, six 3-inch rapid-fire, eight 6-pounder rapid-flre, 
six 1-pounder rapid-fire, two 3-inch field guns, and two 
Colts. The main battery consists of four 12-inch 40- 
caliber breech-loaders, placed in the two turrets, and 
the sixteen 6-inch rapid-fire, of which ten are placed 
in the casemates, two are on the berth forward pro- 
tected by 6-inch armored sponsons and four are on the 
upper deck. The turrets are operated by electricity, 
a complete rotation being accomplished in one minute. 
The masHzines of the "Ohio" can store 240 rounds of 
ammunition for the 12-inch guns, 3,200 for the 6 inch, 
9,000 rounds for the 6 pounders and 4,000 rounds 1- 
pounder. 

Electricity for. lighting the battleship, operating the 
turrets and conning towers, hoists, etc., is supplied by 
eight 32-kilowatt generating sots, having a pressure of 
SO volts at the terminals. There are four dynamo 
rooms and as many powerful searchlights. 

The engines of the new battleship are in duplicate, 
rights and lefts, and each in a separate water-tight 
compartment. They are of the vertical, triple expan- 
sion type, with cylinders 38i/>, 59 and 92 inches respec- 
tively in diameter and 42 inches stroke, with a main 
condenser of 9,600 square feet cooling surface, and an 
auxiliary condenser of 800 square feet surface. With 
120 revolutions the engines are expected to develop 
16,000 horse power. 

The boilers are of the Niclausse type and number 
twenty-four, arranged in three groups. Total area of 
heating surface, 58,104 square feet; of grate surface, 
1.353 square feet. They are designed to withstand a. 
working pressure of 250 pounds to the square inch. 
The normal coal supply is 1,000 tons, though bunkers 
holding double this quantity are provided. 

The "Ohio" carries fourteen lifeboats, including two 
steam cutters 40 and 34 feet in length. She la also pro- 
vided with bilge keels, to reduce rolling. Steering the 
vessel is accomplished by hydraulic gearing. The 
valves of the gear are connected by electricity with the 
conning towers as well as by mechanical connection 



with the pilot house. In commission the "Ohio" will 
carry 35 officers and 511 men. The construction of the 
"Ohio"' was authorized by Congress on May 4, 1898, 
and her keel was laid April 22, 1899. The contract 
price was $2,899,000, exclusive of armor and armament. 

The occasion of the launch of this fine battleship 
presents a fitting opportunity to say something of the 
celebrated yards in which it was built. From the very 
commencement of the reconstruction of our navy, the 
Union Iron Works has been noted for the great success 
which has attended the vessels that have been built 
upon its stocks. In proof of this it is sufficient to 
mention the "Olympia," Dewey's flagship at Manila 
Bay, and the "Oregon," whose trip around Cape Horn, 
and subsequent overhauling of the fast cruiser "Chris- 
tobal Colon" at Santiago, are among the most notable 
naval feats of the Spanish-American war. 

The plant of the Union Iron Works is located in 
South San Francisco, on the shores of San Francisco 
Bay. The harbor is entered by the famous Golden 
Gate; and as the latter is admirably placed for de- 
fense, the location of this important yard is every- 
thing that could be desired from the strategical stand- 
point. The history of the works dates back to the year 
1849, at which time it was represented by a small 
foundry, which amounted to little more than a black- 
smith shop. In 1885 the business was removed from 
the city proper to the twenty-three-acre site in South 
San Francisco, when the concern took the name of the 
Union Iron Works. The change of site and general 
reconstruction were stimulated by the desire to share 
in the work of upbuilding the United States navy, 
and in preparation for this task the buildings were 
laid out and constructed on the most modern lines, 
and a plant particularly suited for the heavy work of 
warship construction was laid down. Many acres are 
covered by the foundries, machine shops, boiler shops, 
etc., which are of brick, while twice as much area is 
required by the covered works, the shipyards, slips, 
drydocks, etc. The fitting shops, erecting shops, 
foundry and boiler shops are all spanned by heavy 
traveling cranes, and in the equipment are found 
many special machine tools of exceptionally large size 
and great convenience of operation, many of which 
were designed and built especially for this plant. 
Some of these tools weigh over 100 tons each. The 
plant is furnished with a high-pressure hydraulic sys- 
tem which is utilized for lifting, forging, riveting, 
shearing, etc. 

One of the most interesting features is the large 
hydraulic drydock, which was designed by the Union 
Iron Works for their own use. The lifting-platform 
is built of a series of five longitudinal and thirty-six 
transverse girders. It is 6 feet 4 inches deep at the 
center and 2 feet 10 inches at the sides. The length 
of the platform at the keel is 436 feet 6 inches and its 
width 65 feet 7 inches. It is raised and lowered 
by thirty-six cast-iron rams, each 30.7 inches in 
diameter, with a lift of 14 feet 6 inches. At the 
top of each ram is a 6-foot sheave grooved for eight 
2-inch diameter steel ropes. The ropes are attached to 
the platform and are carried up over the sheaves and 
down to the base castings of the rams. The maximum 
lift of the platform is 29 feet, the maximum lifting 
capacity 6,000 tons. In lifting the empty dock a pres- 
sure of 275 pounds to the square inch is used, and in 
lifting the loaded dock a pressure of 1,250 pounds to 
the square inch. From the year 1887 to the year 1896 
an average of a little over ten vessels per month made 
use of the dock, and the total tonnage accommodated in 
this period was 1,228,605. 

The first vessel of the new lavy undertaken by the 
Union Works was the "San Francisco," a cruiser of 
4,098 tons and 19.5 knots speed, which was launched 
October 16, 1893, which had the distinction of being the 
"Monterey," of 4,000 tons and 13.6 knots speed, 
launched April 28, 1891. Then followed the celebrated 
"Olympia," 5,870 tons and 21.6 knots. She was 
launched November 5, 18 92, and in respect of her high 
speed, effective battery and handsome appearance can 
to-day compare favorably with many vessels that have 
the advantage of nearly a decade of subsequent im- 
provement in the art of warship construction. The 
next vessel was the battleship "Oregon," launched 
October 16, 1893, which had the distinction of being the 
fastest battleship at that date in the United States 
navy. Then followed the two 1,000-ton gunboats 
"Marietta" and "Wheeling,'' which were launched 
March 18, 1897. Next the "Wisconsin," a battleship 
of 11,565 tons and 16 knots speed, was launched No- 
vember 26, 1898. Following her was the torpedo boat 
destroyer "Farragut," which achieved a trial speed 
of 30.3 knots. On September 8, 1900, the monitor 
"Wyoming," 3,235 tons and 11.5 knots speed, was 
launched. At this yard there are also many vessels 
still upon the stocks or in various stages of completion, 
such as the semi-protected cruiser "Tacoma," 3,500 tons 
and 16.5 knots, the three torpedo boat destroyers, 
"Paul Jones," "Perry" and "Preble," and the submarine 
boat "Grampus." To these must be added some of the 
finest vessels of the naval programmes of the past two 
years. 
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Science Notes. 

The government of Prussia is about to establish 
public libraries. For cities, permanent libraries and 
public reading rooms will be maintained, while for 
the rural districts movable libraries will be supplied. 

The trustees of the British Museum have recently 
transmitted a beautifully illuminated address to the 
Emperor Menelik expressing their thanks for the 
assistance and facilities which his Majesty has ac- 
corded of late to British travelers who have under- 
taken journeys to Abyssinia for the purpose of scien- 
tific exploration. 

The Prussian government has advised the various 
communities in Prussia that they should erect, at their 
own risks, cheap dwellings for employes, the laboring 
population, and persons of relatively small income. It 
also urges electric lines for quicker suburban commu- 
nication, and mentions a number of legal steps which 
will prevent excessive real estate speculation. 

The British people consume nearly six pounds of tea 
per head of the population, or an increase of one 
pound per capita in sixteen years. There is no other 
country which, in any way, approaches this. Holland 
is the only country in Europe where the consumption 
of tea exceeds one pound per head. In Russia and in 
the United States also, which are the other two large 
tea consumers, the consumption amounts to under 
one pound per head. 

The method of sweating Connecticut Valley wrapper 
tobacco by artificial heat is to keep it at a temperature 
of from 90 degrees to 100 degrees, so as to obtain some- 
thing akin to tropical conditions. The temperature of 
the rooms, when the experiments were first tried, was 
from 140 degrees to 160 degrees, and it was then the 
practice to keep the leaf moist. Now the leaf is kept 
drier until the end of the operation, when more mois- 
ture is used in cooling off. 

The most important event of the year 1899-1900 in 
Greece was the finding in Crete of the vast Mycenaean 
palace at Cnossus, with its corridors, store-chambers, 
throne room, east and west courts, frescoes and library 
of clay tablets in Mycenaean characters. In Asia Minor 
the work at Priene has been finished. That begun at 
Miletus promises well and has already yielded inscrip- 
tions. At Bphesus a Greek monumental gateway was 
found which combines lintel and arch construction. 

The frontier defense of the Roman Empire between 
the Danube and the Rhine has been under examination 
by a royal commission for eight years, and the work 
is nearly completed. At Carnuntum, in Austria Hun- 
gary, an ancient bakery has been discovered. The 
room contained two baking ovens and a row of 
charred, completely preserved bread loaves, measuring 
29 x32 centimeters, says The American Journal of 
Archeology. Ancient bread has been known hitherto 
only from Pompeii. 

Thomas Jefferson produced many inventions. He 
devised a folding chair which he used to carry to 
church when the services were held in the house at 
Charlottesville, where the seating arrangements were 
insufficient. This chair was composed of the now fa- 
miliar three sticks, which, being unfolded and covered 
with a piece of cloth, made a tolerable seat or camp 
stool. He is also credited with the revolving chair, 
which is now such a familiar and necessary article of 
office furniture. At the time it was stated that Jef- 
ferson had devised this chair so that "he could look 
two. ways- at once." He also invented the copying 
press, and he sent one of his own devising to Lafay- 
ette as a present. He invented a hemp break, a 
pedometer and a plow. The latter received a gold 
medal in France in 1790. He sent the original design 
to the Royal Agricultural Society of the Seine, and 
they awarded a medal for it. Eighteen vears after- 
ward the society sent him a superb plow containing 
his improvement. 

The action of alcohol upon metals is peculiar. Dr. 
Malmejac in his experiments used 95 per cent alcohol, 
which left no residue on evaporation. The metals 
copper, iron, tin, lead, zinc, and galvanized iron were 
corked up with alcohol in glass flasks and kept at 
ordinary temperatures for six months. The copper was 
entirely unacted upon, but in all the other flasks there 
was a deposit on the bottom and the m.etal was cov- 
ered with a similar deposit. In the case of tin, lead, 
zinc, and galvanized iron, the deposit was white; that 
from iron was red, resembling iron rust, says Scienca. 
All of the liquids, except that in which the lead hr d 
been placed, filtered clear; the latter retained its miiKy 
appearance after repeated filterings through double fil- 
ters. The clear filtrates from iron, lead, zinc, and 
galvanized iron gave much residue on evaporation, 
while the residue from tin was hardly appreciable. In 
the former cases it is clear that not only had the 
metal been oxidized, but a considerable quantity had 
entered into the solution. These experiments have an 
important bearing on the storing and shipping of 
alcohol, as absolute alcohol is generally purchased in 
galvanized iron cans, so that it ought to require redis- 
tillation. 
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THE CULTITATIOK OF COCOA IIT THE WEST INDIA 
ISLANDS. 

To the active young man possessed of a limited 
amount of capital, who is looking for an occupation 
as well as investment, in the Lesser Antilles or in 
many parts of Venezuela, the cultivation 
of cocoa is at the present time the most in- 
viting of the agricultural pursuits. The 
islahd of Trinidad, which is the one most 
familiar to the writer, produces cocoa of a 
quality second to none, and only equaled 
by that grown in the vicinity of Caracas, 
and always "brings the highest price in the 
London market. Considerable patience is 
required to grow it from the seedlings, as 
it takes five or six years of cultivation be- 
fore there is a harvest worth mentioning, 
and seven or eight years before a full crop 
can be realized, but when the trees are once 
full grown they will continue to bear fruit 
for an almost indefinite time. 

Cocoa has been grown on this island, as 
early as 1700, in considerable quantities, 
and there is so much of its area under 
cocoa cultivation that it is always possible 
to purchase bearing plantations at a price 
that would make a paying investment for 
the man who will give his own time to 
the manas^ement. Want of proper care 
seems to be the cause of more failures than 
the lack of the trees to produce paying 
quantities, or the market price of the 
product. 

The cocoa tree seems to flourish best in 
the rich and well-watered soil along the 
banks of the many ravines that traverse 
the uplands of the island, where they are 
more or less protected from the violent 
storms. The small plants are reared in 
nursery grounds until they are ten or 
twelve inches high, when they are planted 
in rows like a northern fruit orchard. The 
cocoa tree must always be protected from 
the powerful rays of the tropical sun, that 
seems to blast the fruit. When young, 
they are shaded by growing bananas or 
plantains adjacent to the young tree; these 
grow very rapidly and furnish the required 
protection, as well as a source of some 
profit, while the cocoa is too small to bear. But it is 
necessary to provide for a future shade — for the cocoa 
after three or four years outgrows the banana — and 
for this purpose a tree known as the "Bois Immortel" 
(sometimes called the "Mother of the Cocoa") Is 
planted at the same time as the cocoa tree; this is a 
tall tree with high and spreading branches that form 
a sort of canopy over the entire cocoa plantation and 
give it the required shade, making it resemble an open 
forest. The Immortels are shown in the illustration 
immediately behind the dry-houses, with the smaller 
cocoa trees underneath. 
The coffee tree, which is 
much smaller than the 
cocoa, is often grown in 
small quantities among the 
cocoa. 

The cultivation of cocoa 
consists largely of drain- 
ing the land, keeping down 
the undergrowth of bush 
and weeds, and trimming 
the trees. The flowers oc- 
cur in clusters on the 
main branches and on the 
trunk of the trees, usually 
only one of each cluster 
reaching maturity. The 
fruit, which is seen in the 
illustration, is a hard pod 
six or seven Inches long, 
resembling a cucumber, 
growing from the trunk 
or large branches, and 
looks very much as though 
it were- artificially at- 
tached. Buds, blossoms 
and fruit, in all stages, oc- 
cur side by side, and 
ripened fruit is harvested 
at all times of the year. 
The main crop, however, 
matures in the dry season 
and is usually harvested 
in February; only small 
quantities ripening during 
the remainder of the year. 
The pods each contain 
five rows of seeds or beans, quite similar to a largo, 
thick Lima bean, embedded in a pink, acid pulp. These 
seeds are the cocoa beans of commerce. The har- 
vesting consists of cutting off the mature pods by 
means of a knife on a long bamboo pole, gathering 



them Into heaps on the ground, where they are al- 
lowed to He for about twenty-four hours. They are 
then cut ojfen with a cutlass, the seeds and pulp com- 
ing out in a mass; these are carried to the dry- 
house. The dry-house consists of a smooth, tight 
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COCOA FODS ON THE TSEE. 

floor, or platform, set on posts at a height of four or 
five feet above the ground to allow a free circulation 
of air underneath. A light iron T-rail is spiked on 
each side near the edge and extending one-half the 
length of the floor beyond each end; a corrugated iron 
roof, with its eaves level with the floor, covers the 
platform. This is carried on a frame, divided in the 
middle of the floor, mounted on small car wheels 
traveling on the' rails. The drying of the beans is 
accomplished on this floor by spreading them over it 
and exposing them to the sun. The roo6s are to pro- 



time. This process requires very careful attention to 
prevent the temperature from getting too high and to 
stop the fermentation at the proper time to insure 
the proper flavor, as well as the fitness for the preser- 
vation of the beans. 

The next process is the drying, which is 
accomplished by spreading the beans in a 
layer over the platform and drying them 
in the sun. Laborers are kept constantly 
stirring them, while exposed to the su», 
with a wooden rake, so that they will dry 
evenly. Each morning, during the early 
stages of the drying process, the beans are 
gathered into a heap in the middle of the 
floor and given a thorough mixing. This 
is sometimes accomplished by the laborers, 
mixing and kneading them by treading 
them with their bare feet, as shown in the 
illustration. This is known as "dancing the 
cocoa" and renders the beans smooth and 
uniform in color. It usually requires ten 
days or two weeks to finish the drying, de- 
pending on the weather; a great many at- 
tempts have been made to dry the beans 
artificially with more or less satisfactory 
results, but no generally satisfactory drier 
has yet been designed, and the open dry- 
houses are in general use throughout the 
island. It only remains, however, for some 
ingenious mind to make a careful study of 
the requirements. The most difficult prob- 
lem seems to be to get an artificial drier 
that will give the proper color to the dried 
beans — the brick-red color, and the property 
of retaining it is a very important feature 
in the cocoa market. The dried beans, 
when ready for market, are put in canvas 
bags holding about 150 pounds, and the 
name of the plantation stenciled on the 
bags, these names or brands at times be- 
coming very prominent in the market for 
the quality of cocoa the plantation is re- 
puted to produce. 

The manufacturing, which is invariably 
done in northern factories, consists of roast- 
ing the beans in a revolving cylinder; this 
develops the aroma and fits them for crush- 
ing. After the beans are crushed they are 
screened to separate the "nibs," or crushed 
nuts, from the shells. The nibs are then ground to 
a fine meal; this is put in sacks and put in a powerful 
press, where it is subjected to heat and pressure, and 
the fat, known as "cocoa butter," is squeezed out, and 
the hard substance left in the sack has only to be 
broken or powdered to became the pure chocolate, 
and this more or less adulterated is the chocolate of 
commerce. 




COCOA DRY-HOUSES IN TBINIDAD— MIXING THE BEANS. 

tect them from the rain and dews, and are kept 
wheeled back on the extended tracks when the sun is 
shining. As soon as the beans reach the dry-house, 
they are placed in the "sweat box'' or pit, where they 
are closed up tight and allowed to ferment for some 



THE PAN-AMERICAN EXPOSITION. 
The Pan-American Exposition is rapidly nearlng 
completion. There still re- 
mains considerable work 
for the gardeners, and 
a number of exhibits are 
yet to be installed. All of 
the principal buildings are 
entirely finished, and only 
a few minor structures are 
in a state of incomplete- 
ness. A notable exception, 
however, is the Art Build- 
ing, which will not be 
opened for some weeks. 
We present a number of 
engravings prepared from 
photographs taken by the 
staff-photographer of the 
SciE.NTiFic American. They 
embrace a number of new 
views and subjects which 
have not before been pho- 
tographed. The current is- 
sue of our Siippi.EME.NT is 
largely devoted to the Ex- 
position and contains a 
large number of engrav- 
ings of the various build- 
ings and groups of stat- 
uary, and is accompanied 
by an extended article. 

The pictures which we 
publish this week are in- 
tended, as far as possible, 
to give an idea of the at- 
tention which has been 
given, not to the buildings 
proper, but to what might 
be considered special features of the Exposition, such 
as the effects produced by the aid of canals, bridges 
and landscape gardening. The mall which connects 
the two most important entrances, which are most 
used by visitors, is spanned and decorated with orna- 
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mental trees and shrubbery. It is embellished by 
statues, and is lighted at night by posts, the top of 
each being a mass of small incandescent lights, for 
the arc light is banished from the grounds except for 
illuminating outskirts of the reservation, the result 
being there are no excessively bright points to strike 
and offend the eye. The Grand Canal, which is over 
a mile in length, extends around the central group of 
large buildings, and is shown in several of our en- 
gravings. The outer bank of the Canal and the banks 
of the lagoons are sodded and set with trees and 
flowers, producing vistas of great beauty. The canals 
are crossed by many bridges, and statues, groups of 
statuary and fountains are distributed with a lavish 
hand. The buildings with their polychromatic decora- 
tion compose admirably with the water, bridges, 
statuary, trees and flowers. 

Even the attractions of the Midway in many cases 
fit in admirably with the architecture of the buildings. 
This is especially the case with "Venice in America," 
which is composed of a number of replicas of Venetian 
palaces, shops, bridges and canals, and gondolas, with 
real gondoliers, can be engaged to make the circuit 
of the Canal. The "Topsy-Turvy House" is one of the 
oddest attractions on the grounds. It represents a 
house standing on its roof. The visitor enters through 
the roof and after going up or rather down several 
flights of stairs, he reaches the cellar, which is con- 
verted into a roof garden. Even the flower-pots on 
the balcony are upside-down. One of the most inter- 
esting exhibits is the 12-inch breech-loading rifle on a 
disappearing carriage, which is in the rear of the Gov- 
ernment Building. The government exhibit, as a 
whole, is remarkable for its completeness, and the 
vi liters are sure to appreciate this fine example of 
.jsrican ordnance manufacture. 



A PNEUMATIC SPRING FOR VEHICLES, 

The shocks to which a vehicle is subjected as it 
travels over an uneven road are absorbed in a novel 
way in an invention patented by William W. Humph- 
reys, of Sheffield, 111. 

The two parallel reach-bars, connecting the front 
and rear axles, are concaved to receive two long pneu- 
matic cushions, A. each closed at one end and provided 
with an air-valve at the other end. Curved saddle- 
plates, B, are carried by the cushion-springs to sup- 
port the vehicle-body, and are prevented from being 
accidentally displaced by means of bolts. 

When the cushions are inflated, the jolting of the 
vehicle is so thoroughly absorbed, that only a gentle 
rocking motion is felt by the occupants. Automobiles 



PNEUMATIC CUSHION FOR VEHICLES. 

and two-wheeled vehicles can also be fitted with the 
pneumatic cushion. 



Dooiitiieiit 384 of tlie Fifly-sixth <'oiii> rt'Hw. 
We have received Document No. 384 of the Second 
Session of the Fifty-sixth Congress, dealing with the 
damage to property at Pomeroy, Ohio. The Secretary 
of War states that he has the honor to transmit a letter 
from the Chief of Engineers, U. S. A., submitting cer- 
tain facts relative to the claim of Mrs. B. N. Renter, 
amounting to $1, for damages to a window and curtain 
in her residence, caused by a fragment of rock thrown 
by a blast by government employes while removing 
rock from the river bed and banks of the Ohio River, 
at Pomeroy, Ohio. The Chief Engineer considers that 
damages inflicted by the torts of the government offi- 
cers or agents are in the nature of unliquidated dam- 
ages which no executive officer has authority to settle. 
He therefore recommended that Congress be asked 
to insert the following amount in the next general 
deficiency bill: 

l'()Mi:u()V. Ohio. Novemhei- 5. 1900. 
T'. S. Govornmenr to Mrs. I>. N. Ueiiter, Dr. 

To one ]4 x :>■_• double sti-cnKtli .sflass .$ ..50 

Glazing same 2.5 

One curtain damaged 25 

Total .$1.00 

■ «i I » I » 

The estimated number of telephone exchange con- 
nections in the United States is 1,825,000,000 annually. 



^titntiiu ^mtxkm. 

A NEW METAL RAILWAY TIE. 

Perhaps no railway appliance contains so much 
promise for the future as the metallic tie; for the 
time will soon come when our fast-disappearing 
forests must necessitate the abandonment of the 
wooden sleeper for the more durable and stronger 
metal tie. The illustration which we present here- 
with pictures one of the latest attempts which have 
been made to provide a metal tie which will answer 
the needs of the modern railway. The inventor of 
the tie is Mr. Chester Rabert, Coalburg, W. Va. 
Fig. 1 is a general view of the tie; Fig. 2 is an 
enlarged sectional view; Fig. 3 is an enlarged cross 
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A NEW METAL RAILWAY TIE. 

section of the tie; Fig. 4 shows a split-wedge em- 
ployed; Fig. 5 represents a novel washer serving to 
hold the rail in place; and Fig. 6 shows a method 
of securing the rail at any angle and at any point on 
the tie. 

The tie is composed of interlocking upper and lower 
sheet-metal sections. The sections are so bent that the 
general outline of the tie in cross section, as shown 
in Fig. 3, shows a wide fiat base and top, sharply 
re-entrant sides and corresponding vertical parallel 
side portions. Interposed between the side portions 
is a reinforcing block of metal, extending the entire 
length of the tie. The vertical portions and the block 
are firmly bolted or riveted together. By reason of 
the peculiar hollow form this construction 
combines great strength and lightness. Down- 
ward strains upon the upper section of the 
tie are concentrated upon the reinforcing 
block. 

Each rail, as shown in Fig. 2, is secured to 
the tie by a curved bolt extending through open- 
ings in the top of the tie and seated in a saddle, 
A (Fig. 2); the ends of the bolt pass through 
washers, B, overlapping and securing the base 
of the rail. The rail is seated upon a piece of 
hard felt or other sound-deadening material. 
As shown in Fig. 5 the washers have a circular 
body portion designed to rest upon the upper 
face of the tie, and an extended lug or pro- 
jection overlapping the edge of the rail-base. 
The under surface of each washer is cut away 
beneath the lug portion to form a shoulder or 
abutment bearing against the edge of the rail- 
base. 
The curved bolt connecting the washers is seated in 
a groove formed in the under surface of the saddle, 
A, and in a recess extending throughout the entire 
length of the reinforcing-block. The saddle, A. and 
the lower opposing face of the top of the tie are both 
toothed, so that a firm interlocking connection is pro- 
vided to prevent longitudinal movement of the sad- 
dle. A split-wedge of the form' shown in Fig. 4 is 
used to straddle the bolt and to pass between the 
central reinforcing-block and the saddle. 

As shown in Fig. 5, the rail may cross the tie and 
be secured to it at any angle and at any point. It 
1^5 necessary merely to make two openings in the 
top of the tie at the proper point for the passage of 
the curved bolt — a construction clearly serviceable for 
sidings and switches. 

By reason of the serrated connection of the saddle 
and tie the rails may be transversely adjusted to the 
proper gage while the parts are loose. Upon tighten- 
ing the bolt the saddle and rail are positively locked 
against movement transversely to the rail. This 
done, the wedge shown in Fig. 4 is driven home. 
It will be seen that Mr. Rabert has invented a 
metallic tie which combines with the lightness of a 
fibular structure, unusual stiffness, and provides an 
.myielding bearing at the point of greatest stress. The 
track gage can be simply and accurately adjusted 
by means which obviate the spreading of the rails 
and yet permit readjustment without removing the 
rails. 



Alcoliol ITlotor!>«. 

In an address recently made by M. Oelers, a promi- 
nent engineer, before the German Distillers' Associa- 
tion upon the subject of alcohol motors, he brings out 
the following figures to show the cost per horse power 
hour for motors using gasoline, petroleum, illuminat- 
ing gas, or alcohol, the figures being an average for 
several motors of each type, of the systems most used 
in Germany. According to these data, the gasoline 
motor consumes 0.77 pound per horse power hour, 
representing a cost of $0,031; a motor using ordinary 
petroleum, 0.88 pound, or $0,025; an average gas motor 
costs $0,021 per horse power hour; the alcohol motor 
uses 0.98 pound, or $0,026. 'ihe conclusions brought 
out by M. Oelers are that the alcohol motor runs at a 
less cost than the gasoline motor, at about the same 
cost as the petroleum motor, but at a somewhat 
greater cost than the gas motor. He concludes that 
alcohol will no doubt render great services in agri- 
culture for engines and tractors, as well as for auto- 
mobiles. 



Education oT (iicriiiaii < Biildrcii in Foreign 

<:Oll llll*it'!!i. 

Consul Hill, of Amsterdam, March 19, 1901, reports 
that, in a recent German appropriation bill, provision 
has been made for subventions for 125 schools for the 
German education of German children in foreign coun- 
tries. For a school at Constantinople, $7,140 is al- 
lowed; for three schools at Buenos Ayres, $4,284; for 
one at Galatz, $2,665; and $2,380 for a high burghal 
school and $238 for a deacon school at Antwerp. A 
high school for girls at Brussels also receives $2,380. 
Four schools at Bucharest together receive $2,380. 
A school at Pretoria is granted $1,428 and one at 
Johannesburg, .$2,522.80. There are 29 German schools 
in Brazil, 12 in China, 12 in the British colonies, 12 in 
Roumania, 11 in Egypt, etc. 



A SUPPLEMENTAL SEAT FOR VEHICLES. 

Among the patents lately issued in the United States 
is a third seat for two-seated vehicles, the invention 
of Nelson Marsh, of Bernardston, Mass. The seat is 
bolted to a detachable skeleton-frame constructed with 
a horizontal part resting on the seat-cushion. A down- 
wardly-extending hook part receives the rear end 
of the cushion. A firm support is provided by a cross- 
bar resting on the cushion. 

As shown in our illustration, the supplemental seat 
is placed in the middle of the main seat in an ele- 




A DETACHABLE THIRD SEAT FOR VEHICLES. 

vated position so that it will interfere but little with 
the occupants of the main seat. 



Tlie riirrcnt Siipplemont, 

The current Si'ppleme.nt. No. 1327, might be called 
a Pan-American number, as the Buffalo Fair occupies 
a considerable portion of the paper, and is illustrated 
by nine engravings showing many of the principal 
buildings and the remarkable decorative sculpture. 
The article was prepared after a recent visit to Buffalo 
by one of our staff especially for this purpose. "Sig- 
naling to Mars" is by Sir Robert Ball. "Syntonic 
Wireless Telegraphy" is a resiimf of Marconi's recent 
lecture on the subject. "The Distribution and Con- 
version of Received Currents" is by Henry Gordon 
Stott, and is accompanied by eleven engravings. "The 
Citizen: His Schools, His Industries, His Uife," is by 
Prof. R. H. Thurston. "Blackfoot Amusements" is by 
John McLean. 

Contents. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Apparatu»«. 

SWITCH. — Joseph C. De Jaxisch, Avenue 
des Champs Klyst'es 121. Paris, France. Kach 
contact-piece of the switch is operated by 
means of two movable buttons which project 
alternately beyond the casing of insulating 
material inclosing the contact pieces. The ar- 
rangement of the buttons, either one of which 
projects wlien the opposite button lies within 
the casing, obviates any cause for hesitation 
in operating tlie switch when turning on or 
shutting off the current. 



inocltanioal Devices. 

ADDIXG-MACHIXI':. — Du. Pierce Hubert, 
Louisville, Ua. The principal parts of this 
adding-machine are a series of rotatable disks 
or wheels, the peripheries of which bear nu- 
merals. Pivoted levers actuated by depres- 
sible spring-keys also bearing numbers, oper- 
ate the disks or wheels. The improvements 
devised have resulted in greater simplicity 
and economy of construction and in a more 
trustworiliy and rapid operation. 

■I.T'XI -TIDAL TKLLriUAX.— Thomas Mc- 
DoxoiTGH. 1)18 Canal Street, Ottawa, Hi. By 
means of this apparatus pupils can be shown 
in a simple and convincing manner the cause 
of the tides and the phases of the moon, as 
well as the causes of eclipses and other celes- 
tial phenomena. 

MAi'inXK FOK WHIPPIX(; CUEAM.— 
Kmit.K) Montaxi. Manhattan. Xew York city. 
The machine consists of a framework, in the 
upper part of which a countershaft is jour- 
naled, connected by belt and pulley with an 
auxiliary shaft journaled in tlie lower part. A 
beveled gear on the end of the auxiliary shaft 
meshes with a gear on a base-plate, whicli 
carries the vessel of cream. Prom the coun- 
' ter-shaft a supi)ort, whicli carries beaters, ex- 
tends downwardly into the vessel. By means 
of belt and pulley, the beaters are rotated in 
the dish. 

CHAIX-WIiKXClI. — William H. Brock, 
Long Island City. X. Y. In the wrench form- 
ing the subjec-t of this invention two different 
units of adjustment are available, the one, as 
in ordinary wrenches, corresponding with the 
distance between the chnin-pins and the other 
a fraction of this distance. The second ad- 
justment is due to a novel arrangement of the 
hooks for engaging the chain. Thus finer ad- 
justments are obtained than are possible with 
ordinary chain-wrenches. 

AUTOMATIC LKTTEK-BALAXCE.— Joseph 
C. De Jaxisch, Avenue des Champs Elysees 
121, Paris, Prance. A series of weighing op- 
erations is automatically effected by means of 
weights corresponding each to a unit charge 
or load placed in the weighing-pan of the ap- 
paratus. The weights are so combined with 
an oscillating-lever that the load put upon the 
weighing-pan causes the successive rising of 
the weights until the beam is in equipoise. 
This equipoise occurs when the charge in the 
pan is equal to the total weight of the uplift- 
ing weights and the total weight increased \ 
by a unit charge or load. Thus, whole valua- 
fions can be automatically obtained. 

COXCEXTKATlX(;-JlU.— Samuel Oku. Lead- 
ville, Colo. The invention provides an im- 
proved concentrating-jig for treating ores as 
they are brought from the mines, in order to 
separate the ores according to their specific 
gravity. The float silver and Moat gold are 
carefully saved. The jig is arranged to be 
worked with a comparatively small quantity 
of water, which can be used over and over 
again. 

EXHIBITIXG DEVICE.— Charles E. Lucke, 
Kingsbridge, Bronx. Xew York city. This ex- 
hibiting device belongs to a class of advertis- 
ing-machines which intermittently move a 
band or ribbon carrying the advertisements to 
be displayed. In such machines it has always 
been a matter of considerable difficulty to 
bring the pictui-e or other sign into proper po- 
sition. By means of a simple compensating 
device the inventor has succeeded in thus ad- 
justing the position of each advertisement, 
notwithstanding the variation in the diameter 
of the roll or band of ribbon. An improve- 
ment is also incorporated in the invention, 
which provides a new means of illuminating 
the sign. 

STIPPLIXG-JIACHIXE. — Gustav Arnold, 
Manhattan, Xew . York city. This machine is 
to be used in lithography to reproduce any 
design made with pencil, brush, or other draw- 
ing implement. The novel features of con- 
struction are an elastic diaphragm carrying 
isolated stipple-points. These points are close- 
ly related to one another and extend loosely 
through an apertured plate so that they are 
kept apart. 

DRIEK. — Joiix Wateuhoise, Manhattan, 
New York city. — The drier is an improvement 
upon a machine for drying fruit, meats, sand, 
and the like, 'nvented by Mr. Waterhouse and de- 
scribed and illustrated in the Scientific Amer- 
ican of June tt, 1900. The improved drier consists 
of a rotary tumbler through which a series of 
perforated pipes extend. The perforations In 
the pipes are located at one side and nearest 
the wall of the tumbler. 'Phe pii)es are sup- 
plied with air, and are consecutively opened 
and closed. The valve of each pipe remains 
open as long as it is covered with the matei'ial 
rolling down the sides of the tumbler. 

EXVELOP-SEALIXO :\IACHIXE. — Alfred 
IIeydRICH, Brooklyn, Xew York city. — The ta- 
ble upon which the envelop is placed to be 



sealed is stationary or has a limited cushioned 
movement. Means for dampening the gummed 
surface of the envelop are provided. Sealing- 
rollers are moved to and from the table. IJy 
means of a gage or guide, envelops of various 
sizes can be sealed by the same machine. The 
actuating mechanism of the sealing-roUers and 
their carriage is so constructed that the seal- 
ing section of the envelop at the forward 
movement of the carriage will be received be- 
tween the rollers during the return movement 
of the carriage in order to allow the mucilage 
to dissolve. But when the carriage again 
moves forward, the sealing-rollers are set in 
motion and the envelop held between them is 
discharged. 



Veliicles and Tlieir Accessories. 

VEHICLE. — Jean Key, Maxwell, Cal. The 
invention is a three-wheeled wagon especially 
adapted f»r farm and city use, and in places 
where a wagon and dray can bft useil. The 
wagon-bed is a platform liavlng slats, the ad- 
jacent ends of which tit in rabbeted seats on 
the rear axle. At the front end of the plat- 
form is a vertically-pivoted frame. The plat- 
form, being very low. can receive its^ load 
easily and is not liable to be overturned. 

BICYCOO DKIVlX(i-(iEAR. — Octavk liou- 
ERT, Paris, France. The inventor has devised 
an elastic gearing mechanism, the different 
parts of which are interchangeable. Nuts, 
screws, and bolts are dispensed with. The 
gearing mechanism is based on a i^rinciple 
which permits the parts to be easily manufac- 
tured, and the gearing of the pinions to oper- 
ate perfectly. The transmission shaft being 
uninterrupted and rigid, the machine is easily 
handled. 

COUPLING FOB IIAME - Tr(;S AND 
TKAi'ES. — Orance A. Dean, Toulon, 111. The 
coupling is so constructed that the hame-tugs 
and traces can be made lighter than usual and 
yet to stand much more strain than when 
connected in the usual way. The pull on the 
hame-tugs Is about equally divided. By means 
of this coupling, the trace can be lengthened 
or shortened through the medium of the hame- 
tug without punching holes in the ti-ace. 



Railway Contrivances. 

ELEVATED RAILWAY. —John "\V. (litNCK. 
Kinderhook, Ala. The railway is particularly 
adapted to fill the wants of small communi- 
ties. The road can be built over level or hilly 
country at small expense, and can be pro- 
vided with either single or double tracks. A 
uniform tension is to be maintained in the 
tracks and supporting cables during the va- 
rious changes of the weather. — a result 
achieved principally by mechanism deflecting 
the track laterally at intervals from a straight 
line and sometimes by a lengthwise pull on 
rails and cables. 



iniscellaneous. 

LAMP. BOMON.IEE DORAliJEE PUDUMJEE, 

Charni Road, 0pp. Allbleso Pag, Bombay, 
India. The lamp is a triplex lamp which can 
be used with an oil light alone, with oil or 
with acetylene, or candle, or acetylene or can- 
dle alone. The lamp, although especially de- 
signed for vehicles, can also be used for other 
purposes by slightly modifying the construc- 
tion. 

SUSl^EXDERS AND SHIRTWAIST AT- 
TACHMENT. — Ralph B. Head, Pairbury, 111. 
When suspenders are worn over shirtwaists or 
shirts the effect is not pleasing. Hence, it Is 
customary to arrange suspenders beneath the 
shirtwaist by providing slits in the material 
near the waistband of the trousers. The in- 
vention is an improved clasp for temporarily 
securing the suspender ends to the shirtwaist. 

HOOK-PLATE FOR LAMPHOLDERS OF 
MINERS' CAPS.— AUDLEY H. Stow, Hunter, 
W. Va. The lamps generally used by miners 
consist of an oil-cup having on one side a spout 
for the wick and on the opposite side a hook 
for attaching the lamp to its holder or sup- 
port. It is often necessary for the miner to 
remove his lamp and replace it quickly with 
one hand alone. With the hook-plates now in 
use such removal is very slow, owing to the 
difficulty of finding the proper hole with the 
end of the lamp-hook. The present invention 
overcomes this difficulty. 

BASE-PLATE FOR LAMPHOLIH^.RS OF 
MINERS' CAl'S.— AuDLi:v IP Stow. Hunter, 
W. Va. The first and main object of this in- 
vention is to provide a base-plate readily ad- 
justable to any size of lamp, while also pro- 
viding, incidentally, a base-plate having the 
strength of the usual ribbed base-plate. The 
lamp is thus kept from swinging, not merely 
sldewise, but in any direction. Waste oil Is 
carried off very simply. The cost of manu- 
facture is comparatively small. 
I GARBAGE-HOLDING ATTACHMENT ViHl 
I SINKS.— CiiAiiLEY E. Cox, 4.S24 Clark Street, 
) Chicago, 111. The attachment is a receptacle 
applied to the bottom of a slop ov kitchen sln.k 
for the purpose of arresting grease and solid 
substances, while allowing water to pass free- 
ly into the waste-pipe. The receptacle is pro- 
vided with a trap, so that foul odors cannot 
pass upward to pollute tlie air iibove the sink. 

SKIRT-Sri'I'OltTER. - Ada M. Wallace. 
Princeton. Ind. The invention provides a sim- 
ple supporter v\iiii-li is tn lie attached to a cor- 
set, and with which a skirt may be readily 
connected and held without danger of becom- 
ing detached. No sharp points liable' to scratch 
or prick are anywhere present. 



COMBINED CANE AND UMBRELLA.— 
Rurus Waples, Jr., 505 Chestnut Street, Phil- 
adelphia. Pa. As the title of the invention in- 
dicates, the inventor has combined a cane and 
an umbrella in one device. So compact is the 
construction that the cane, when the umbrella 
l)arts are folded, presents the appearance of a 
neat walking-stick. 

LAMP-CiiniNIA' CLEANER. — Daniel S. 
Zeilku. Sumneytown. Pa. The cleaner com- 
prisen a handle : two hooks, oppositely-formed 
on a looped wire rod. the loojjed portion of the 
rod being bedded in an end portion of the 
handle, and a ferrule adapted to secure the 
wire loop on the handle. The hooks hold the 
sponge or cloth. 

DRAINING DEVICE. — Samuel II. Rolling, 
Ittabena, Miss. The object of the invention 
is to provide a new device especially designed 
for removing surface water, such as that of 
ponds, ditches and the like, to a lower stratum, j 
The invention consists of a box provided with \ 
a perforated inlet-pipe, a like outlet-pipe, and 
an air-pipe. 

DRIVE-WELL DEVICE.— Charles F.Allen 
and William B. Grow, Ilueneme. Cal. The 
Invention provides novel features of construc- 
tion which permit the free and rapid inser- 
tion of the well-casing into a vertical per- 
foration in the ground without injury to the 
casing, and which will also permit the ready 
removal of the casing. The lower end of the 
well-casing Is provided with a novel point 
which can be driven independently of the main 
portion of the well-casing. Thus, a vertical 
hole is produced of greater diameter than that 
of the casing, and thus the casing can be al- 
lowed to drop into the well-hole. 

N()TE-l*ROJECTIOX. — John Kuuft. West 
lloboken, N. J. The invention relates to note- 
sheets or barrels for mechanical musical in- 
struments, and provides an improved note- 
projector of peculiar formation, which Is ex- 
ceedingly strong and, therefore, not liable to 
bend or break. 

. SPECTACLIOS OR 1-:YEGLASSES.— Verner 
R. Gates, Sherman, Mich. Mr. Gates has de- 
vised a slip-lens holder of simple construction 
so arranged that when not in use it can be 
turned down toward the face and held sub- 
stantially at right angles to the main lenses. 
These changes in position can be made without 
removing the glasses from the nose. 

TOBACCO-PIPe!^Domin(;o J. G. Ferreira, 
Butte, Mont. The tobacco-pipe is so con- 
structed that a perfect draft is Insured and a 
ready means provided for cleaning the pipe 
whenever desired. Nicotine is discharged mere- 
ly by blowing through the mouth-piece. 

FAP.RIC. — John A. Scharwath, Jersey 
City, N. J. The fabric is to be used particu- 
larly as a roofing material or siding for build- 
ings. Not only Is the fabric waterproof, but 
also flexible, light and strong, and not liable to 
suffer deterioration by reason of changes in 
tempei-ature. 

CIGAH-TIP CUTTER. — Charles W. B. 
MoLONY, Bulawayo. Rhodesia, South Africa. 
The purpose of this invention is to i>rovide a 
cigar-tip cutter, which, while effective for the 
purpose in hand, will nevertheless be so sim- 
ple and cheap In construction that one may 
be applied to each cigar. Hence, when the tip 
of the particular cigar to which it has been 
applied is cut, the cigar-tip cutter can be 
thrown away.* 

SECTION-(iAGE FOR JOISTS. COLUMNS, 
ETC. — WiLHELM DoHM, Bielefeld, Germany. 
The gage or slide rule devised by the inventor 
ascertains the sl?:e of the section required for 
a joist designed to sustain a certain load. The 
gage or slide rule will show the size of the re- 
quired section of the joist for any load, length 
of joist, and safe limit of stress. 

STOP FOR CUT-OFF SAWS.— Amos W. 
MiLLEN, Overton, Cal. The invention is an 
improvement in stops or gages used in connec- 
tion with saws for cutting timber into lengths 
for boxes or the like. The construction is such 
that the stop can be quickly changed for dif- 
ferent lengths while the saw is in motion. 

COLUMN. — JostiF A. Ohman, Manhattan. 
New York city. This column is to be used in 
the construction of fireproof buildings, the ob- 
ject being to make the column light, yet 
strong, and to enable the sections to be readily 
formed by rolling. 

DETECTOR DKVICE FOR BOTTLES, ETC. 
— Ebwin J. Brown, Oneida. N. Y. The in- 
vention is an improvement in devices for pre- 
venting the filling of glass bottles or jars 
with glass tops. Ordinarily such devices are 
part of the bottle or require some change in 
its shape. This invention does not affect the 
bottle and requires no change in its shape. 
After the receptacle has been used once it 
(■an be used again for the same or for other 
purposes. The detector device, however, can 
be used but once, for it is destroyed imme- 
diately by the mere uncovering of the recep- 
tacle. 

TRT^NK-HANDLE. ^ Bertnie M. Wilhite 
and Frank A. Hoyt, Gordon, Neb. The pur- 
pose of this Invention is to provide a handle 
for trunks, which when grasped by a person 
will not tend to crowd the hand against the 
side of the trunk. It will, on the contrary, 
spring outward, so that the trunk can be con- 
veniently lifted and carried. This end is at- 
tained by means of a spring which runs longi- 
tudinally through the handle. 

]VoTE.- Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state tlie name of the patf^ptce, title of 
the invention, and date of this paper. 



Business and Personal (Uants. 

READ THIS COLUMN CARKFULLY^— Y^oU 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goo«s write us at once and we will 
send you the name an* address of tlie party desir- 
ing the information. Ill every case it is neces- 
sary to i>ive tUe number of tUe inquiry. 
MUNX A: CO. 

Marine Iron Works. OhicaEO. Catalogue free. 

Inquiry IVo. 765. -For manufacturers of small 
s^iimiiiy and grinding machinery and also printii»g 
presses and types. 

Turbines.— Leffel & Co. Springfield. Ohio. U. S. A. 

Inquiry No. 766«— For manufacturers of printer's 
chases. 

" L'. S," Metal Polish. Indianapolis. Samples free. 

Inquiry ^o. 767.— For the address of malleable 
mm works that are nearest Portland, Me. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 768.— I^'or manufacturers of alloy 
wire, a ISO roll plate wire in titty ounce lots- 

Yankee Notions. VVaterbury Button Co.. Waterb'y, Ct. 

Inquiry \o. 769.— For cheap stone or slaaaaet'a ia 
niounfmEs for wire work. 

Dies & Speeial Machinery. Amer. Hdw. Mfg. Co., 
Ottawa, 111. 

Inquiry ^o. 770.— For castings for gasoline nrw 
gines from 10 to 12 horse power, vertical, 

Sheet Metal Stamping: difficult forms a specialt.V 
The Crosby Company, Buffalo, N. Y. 

Inquiry No. 771.— For manufacturers of beitfi 
suitable for sand belts, also for crushed glass for lue 
same. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box IS, Montpelier, Vt. 

Inquiry No. 77— .—For manufacturers of rotary 
pumps. 

For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 

Inquiry No, 77*t.— For manufacturers of auto- 
matic sewing machines. 

Rigs that Run. Hydrocarbon system. Write M 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 774.— For manufacturers of cor-- 
densed milk machinery. 

Our Specialties :— Steel rims, steel tubes, steel boilers. 
The Standard Welding Co., Cleveland, Ohio. 

Inquiry \o. 77-5.— For ninnufacturers of molds for 
making different images out of Plaster of Paris. 

Ten days' trial given on J)aus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St.. N. Y. city. 

Inquiry No. 776.— For manufacturers of small 
riveting machines. 

SAWMILLS.— With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 777.— Forthe most approved method 
and machinery for the evaporation of salt. 

Wanted— Punch and Die Work. Press Work and light 
Manuf'g. Dauglierty Novelty Works, Kittanning, Pa. 

Inquiry Xo. 77S.-For an improved method of 
screemng bunk sund or gravel. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 779.— For manufacturers of carpet 
cleaning machinery. 

We are equipped to manufacture all kinds or special- 
ties. Send samples. Chicago Handle Bar Co. Chicago III. 

Inquiry IVo. 7^^0.— P'or parties to manufacture a 
small special machine. 

Kester Electric Mf'g Cos, Self-fluxing solder saves 
labor, strong non-corrosive joints, without acid, Chic- 
ago, 111. 

Inquiry No. 7S1 .—t"or parties to manufacture an 
improved tool in the fdrin tjf a small pipe cutter for gas 
fitters' and machinists' use. 

The celebrated " Hornstiy-Akroyd " Patent Safety oil 
Engine is built by the J)e La Vergne Refrigerating Ma- 
chine Company. Footof F,jist KiSth Street, New York. 

Inquiry No. 78'^.— l^'or manufacturers of steel 
grain elevators. 

The best book for electricians and beginners in eiec- 
t ricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co.. publishers, 361 Broadway, N. Y. 

Inquiry No. 783.— For machinery for the manu- 
facture of brass disk pins. 

Wanted.— General Superintendent for large manufac- 
turing concern near New York. Must be an executive 
and organizer of ability and force. Give age, refer- 
ences, experience etc.— E. B. B., 10 and 18 Park Place, 
N. Y. City. 

Inquiry No. 784.— For manufacturers of plain box 
delivery wagons suitable tor coal. 

t^~ Send for new and compiet« catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New Y'ork. Free on aDoIication. 

Inquiry No. 7S-5.— For manufacturers of tile 40 to 
42 inches in diameter. 

Inquiry No. 786.— For manufacturers of observa- 
tory and field telescopes. 

Inquii'y No. 787.— For an outfit to equip a large 
room for cold storage by the use of liquid air. 

Inquiry No. ?>8.— l^'or manufacturers of patent 
car steps and coverings for same. 

Inquiry No. 78y.-'For manufacturers Of small 
brazed brass tubing. 

Tnqiiii"y No. 7iiii.~Vo'i' a machine capable of giv- 
ing 2()C candle power incandescent light, Avound for ^20 
volts, end directly connected to engine. 

Inqaii'y No. 7!)!.- For manufacturers of foun- 
tain pens for expcirtation to Russia. 

Inquiry IVo. 70'3.—I*'or a machine for making large 

wooden howls or trays. 

Inquiry Not, 793.— For manufacturers of iron and 
copper smelting furnaces, using crude petroleum for 
fuel, 

Inquii'y No. 794.— For parties to maks battery 
carbons according to specifications. 

Inquiry No. 795=>— For a good, second-hand incan- 
descent dynamo from 1^00 to 800 or 1,0(J0 lights. 

Inquiry No. 796.— f'or information for lighting 

small towns with acetylene gas. 

Inquiry No. 797.— For amachinefor making straw 
into fuel. 

Inquiry No. 7*98. —For parties to make acetylene 
gas generators to order. 

Inquiry Noi 799.— Fcir sheet metal workers. 

Inquiry No. 8110.- For a directory of American 
iron mantifaetiirer.s containing a list of such concent!; 
using anneaiing furnaces of whatever type. 

Inqnii'v No. 801.— For manulaeturers of show 
case materials, such as show case moldings, etc. 

Inquiry No. 80'^.— For a small ozone generator for 
commercial use. 
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Inquiry No. S03.— For dealersi'ii small bevel gear 
wheels in larfje quantities and of special dimensions. 

Inquiry No. M04.— For a b»iler run by crude petro- 
leum, gas or gasoline. 

Inquiry No, 8O0. — For manufacturers of novelties. 

Inquiry No. 806. — For machinery for the manu- 
facture of macaroni. 

Inquiry No. S07.— For a machine for automatic- 
ally cutting and shaping sticJis. 

Inquiry No. SOS.— For dealers in powdered mica. 

Inquiry No. S09.— For manufacturers of second- 
hand core drills. 

Inquiry No. SIO. — For bluing in dry paper form in 
quantities. 

Inquiry No. Nil. — For manufacturers of water 
regulators attached to the meter to control pressure. 

inquiry No. Sl!i.— For manufacturersof can label- 
iiiK machines, 

Inquiry No. 813.— For manufacturers Jf sponge 
in sheets or shapes to order. 
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HINTS TO CORRESPONDENTS. 

Namps and Address must accompany all letters or 
no Httoiitioii n'ill be paid thereto. This is for 
our iiiforination and not for publication. 

References to former artii-les or answers should give 
dat^. of paper and page or number of question. 

Inquiries not answiTod in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, mid, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without I'emuiieration. 

Scientific American Supplements referred to may be 
had at the office. Trice 10 cents each. 

Books referred to promptly supplied on ]"eceii)t of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8199) J. E. H. asks: 1. How to tin a 
sold-^i'mg iron. A. File the bolt clean over 
the part to which the tinning is to be applied. 
Wet this part witli soldering fluid. Heat the 
bolt till it is hot enough for use and rub it 
into solder placed upon a piece of tiij. If this 
does not secure an even coating, heat the bolt 
again and attend to the bare spots in the same 
manner as before. If you use a soldering pot, 
you can keep sal-ammoniac on top of the solder, 
and dip the iron into the solder through the 
liquid. 2. How to magnetize steel so as to 
use it as a tacit hammer. A. Forge the ham- 
mer of good tool steel and harden the ends. 
Then magnetize by a dynamo or by another 
magnet in any of the modes which have re- 
cently been described several times in this col- 
umn. 3. Some process for hardening steel and 
also be tough. I want to Itnow -this, as I use 
chisels in my work. A. We fear you are ask- 
ing an impossibility. Woodworking chisels 
are tempered so high tliat tliey are of neces- 
sity brittle. If they were tempered low, they 
would be too soft to hold an edge. 

(8200) E. T. asks: 1. In any form of 
magnet does it increase the magnetism to any 
practical extent by winding near the poles, all 
conditions being equal'.' A. All conditions be- 
ing tlie same, the magnetizing force is propor- 
tional to the number of ampere turns, without 
reference to the arrangement of the turns. 
Rut the length of the circuit affects tlie num- 
ber of lines of force inversely. The longer the 
circuit tlie fewer the number of lines. The 
form of the magnet must be determined by 
the space at one's disposal, and the circum- 
stances. 2. Does it increase the magnetism 
by spreading the winding over a larger area 
than by winding in a bunch'.' A. A turn of 
wire near the core is very much shorter than 
one further away. Hence it requires less cop- 
per if the magnet is made longer. Here a bal- 
ance must be struck between length and 
diameter, according to the particular case. S. 
How <^an I make a depolarizing salt collV A. 
All closed circuit cells have depolarizers ; the 
Daniell's or the gravity are the most constant 
of these. See St:ppi,kj[exts Nos. ir>7, 158. 151), 
price ten cents each. Sulphate of copper is 
the depolarizer used in these cells. 4. Can the 
speed of a motor be controlled by allowing the 
current to pass through part of the winding on 
the field and switching on the rest as required V 
A. To a certain extent. 

(8201) F. M. asks; Can you inform 
me how to make a good dry battery, or where 
I can get a book on the same? A. Consult 
Si;i'i'L]']jiEXTS Nos. 792 and 1001. price ten 
cents each. 

(8202) A. B. C. asks: Where and at 
what price can I get a book treating in scien- 
tiii<.' fashion such recent advances in electricity 
as wireless telegraphy? If the book also con- 
tains such matters as the X-ray, so much the 
better. A. We can send you Fahie's "History 
of Wireless Telegraphy," price $2 by mail ; 
Uottone's "liadiogi-apliy," price ."fl by mail ; 

leadowcroft's "A B C of the X-ray." price $1 
oy mail ; "Expei-imental Science,'* $4. 

(8203) C. D. C. writes: In the making 
of a barometer I have tried your suggestion 
of placing wax in the bottom of the mercury 
cistern for the purpose of excluding aii- from 
the tube at the instant of inverting it. My 
tube having a bore of 1,^ inch or less, the wax 
plugged it up entirely. I would suggest cul:- 
ting a small square of leather from a kid 
glove, of a size to amply cover the end of the 
tube. With a heated table knife melt beeswax 
Into this patch until it is saturated, leaving no 
excess of wax on the surfaces. Stick this 
patch on the end of the tube, turn the empty 
cistern down over it so that the patck skall toe 



safely held between the tube and the bottom 
of the cistern. Hold securely and reverse care- 
fully. When in the upright position pour mer- 
cury into the cistern until it is one-third or 
one-half full ; then, with a needle, get hold of 
a corner of the kid, and by careful manipula- 
tion get it from its place on the tube. There 
is no difficulty in this method. The filling of 
a barometer tube is a rather troublesome oper- 
ation by any ordinary process. I have found 
the following method quite simple and con- 
venient : Provide first a perfectly straight iron 
(not brass or copper) wire somewhat longer 
than the tube, and much smaller than the bore 
of the tube. Next roll up a small funnel of 
stiff writing paper and pin it together. Make 
the small end fit closely around the tube, then 
with a heated table (or other smaller) knife 
seal the lap of the paper with beeswax and 
fill between the paper and the glass with the 
wax. If this work is done near a stove or 
radiator the wax will work better and adhere 
more surely. Hy placing a teaspoonful of 
mercury at a time in the funnel, and then 
using the wire as a plunger within the tube, 
the air gets out and the mercury in without 
trouble or loss. A. These suggestions are very 
practical. We would add that it is usual to 
attach to the bottom of the iron wire a piece 
of soft leather or cloth to act as a st^raper 
and detach the air bubbles from the glass as 
the plunger is drawn up. Thus the air is al- 
most completely removed as the tube is filled. 
There is, however, no method of getting rid 
of air completely and with certainty ext^ept to 
boil the mercury in the tube itself. The trouble 
with the wax could be avoided by using harder 
wax. 

(8204) A. K. D. asks: 1. Can I learn 
what kind of wire, what size, and how much 
of it should be used to make a very high re- 
sistance, say to carry ]5 or 18 milliamperes, 
suitable for battery purposes, from 2 to 8 
volts '.' A. To obtain the current which you 
wish at the pressures you specify will require 
resistance as follows: 

18 milliamperes at 2 volts... Ill ohms. 
1.") milliamperes at 2 volts.. .V.VA ohms. 
18 milliamperes at 8 volts. .. 444 ohms. 
1.") milliamperes at 8 volts.. .Tt'.V.i ohms. 

This does not take into account the resist- 
ance of the external circuit, outside the re- 
sistance box, an element which we do not 
know. You can all»w for -this and deduct 
from the resistances given above. Probably 
No. 34 (ierman silver w-ire will carry the cur- 
rent without overheating. This has about 0.3 
foot per ohm. About 180 feet may be taken 
and made into a variable resistance with, say, 
10 points. You w'ill then have the range you 
desire, with a finer adjustment than you 
specify. Supi'lement No. 1210, price ten 
cents, describes such a construction of rheostat. 
2. In answ^er to query 8088. March il. 1901, in 
reference to lightning rods, you say : "They 
act as a path from the earth up into the clouds 
to neutrali:^e electricity before lightning 
strikes." Would not rods do that pai-^t better 
if run up much higher than they usually are 
on buildings? Also if rods were thickly dis- 
tributed over the country sutticiently high, 
could not thunder storms be altogether avoided 
or prevented? A. With reference to i>revent- 
ing thunderstorms by numerous lofty light- 
ning rods, we fear you cannot succeed. The 
suggestion has been, made to dissipate tor- 
nadoes in this w^ay. but it is not possible to 
provide points enough to carry sufficient elec- 
tricity into the upper aii- to accomplish the 
result. Nature's dynamos t^an generate faster 
than man's rods can neuti-alize the product. 

(8205) W. H. W. writes: In one of 
your late issues of the Scientific American, 
under "Notes and Queries," it was stated in 
effect that pure water was a non-conductor of 
electricity, although even a trace of acid might 
make it otherwise. So I take the liberty of 
handing you herewith an account of a recent 
tire in our city, in the Edison Flectric Liglit 
Company's power house, wherein it states that 
"knowing well the conductive features of a 
stream of water, which is a perfect pathway 
for an electric current, the firemen elected to 
fight it with their chemical apparatus," etc. 
A. The firemen did quite right to take no 
chances in subduing the (ire in the lighting 
station. Common water is far too good a con- 
ductor for their use of it in such a place. The 
slightest trace of impurity renders it so, what- 
ever the character of the imi>urity. Yet there 
is no water which is a "perfect pathway for 
the electric current." No electrician could 
have written that statement. Water is often 
used as a resistance : but it is usually neces- 
sary to add salt to the water in order to re- 
duce its resistance still further before it can 
be so used. This would not be done if water 
were even a good pathway for electricity, and 
if water were a perfect pathway for electricity 
it would not be possible to use it for a rlieo- 
stat, since it would offer no resistance at all. 
I*erhaps it would be right to say that watei- 
does not offer resistance to lightning, since 
the voltage of liglitnlng is so enormous that 
any oi-dinary resistance is as nothing before it. 
To all ordinary voltages, however, water, chem- 
ically pure water, is a non-conductor, and by 
that term we do not mean water good enough 
to drink, but water containing nothing else 
but IL.O, water in the sense in which a chemist 
uses the term, pure water. Thompson, in his 
"Klementary Lessons in Klectricity." gives the 
resistance of "pure water" as 2(),r'>*'<t.i'"<'. *'<"'. 

I when the same quantity of copper would have 
a resistance of 1 .57. If pure water is n«t a 
uo»-coudu<;tor, what Is it'i 



NEW BOOKS, ETC. 

Practical Electro-Chemistry. By Ner- 
tram Blount. New York: The Mac- 
millan Company. Westminster : 

Archibald Constable & Company, 
Limited. 1900. Pp. 373. 
This volume, as its title indicates, deals with 
the practical side of one of the youngest and 
most promising of modern industries — electro- 
chemistry — and shows the advantages gained 
in many instances by its use. An introductory 
chapter on the general principles of the science 
followed by chapters on electro-chemical 
processes which have been already or are likely 
soon to be turned to industrial use. A review 
is made of tlie electro-chemistry of the differ- 
ent metals and a comparison given with the old 
processes. A chapter is devoted to the re- 
duction of metals in the electric furnace as 
practised to-day. Another chapter is given up 
to the electrolytic manufacture of organic com- 
pounds and fine chemicals, and the book con- 
cludes w^ith a discussion of the efficiency of the 
existing methods of producing electrical power, 
which the carbon and gas cells are de- 
scribed. 

This w'ork will be found of much interest to 

any one interested in the science, and will 

Iso be of use as a guide to those engaged 

1 the practical application of electricity to 

chemistry for industrial purposes. 

Experimental Physics. By Eugene Lom- 
mel. Translated from the German 
by G. W. Myers. London: Kegan 
Paul, Trench, Triibner & Company, 
Limited. Philadelphia: J. B. Lip- 
pincott Company. 1900. Pp. 664. 
With 430 figures in the text. 
This work, by Prof. Lommel, of Munich, is 
the outcome of a series of experimental lectures 
on physics, and is noteworthy for the clear, 
concise exposition of the principles of the 
science and their (-onstant application to pra*^ 
tical, everyday uses. It is this practical ap- 
plication of principles that renders this work 
especially valuable to the beginner, as the prin- 
ciple is firmly fixed in the reader's mind by its 
practical api)lication. Numerous simple experi- 
ments illustrative of principles involved are 
also given. The subject is. presented in its 
historical sequence as far as possible ; and this 
edition, which is the third, contains a dis- 
cussion of the Roentgen rays, and a new plate 
showing the spectra of tlie sun and of several 
of the elements. The book contains numerous 
notes in fine print which still further develop 
the subject and make it useful as a book of 
reference for advanced students. 

The Chemist's Pocket Manual. By Rich- 
ard K. Meade, B.S. Easton, Pa.: The 
Chemical Publishing Company. 1900. 
16mo tuck. Pp. 204. Price $2. 
A practical handbook containing formulas, 
calculations, physical and analytical methods 
for the use of chemists, assayers, metallur- 
gists, manufacturers and students. It is a 
most valuable book, it is a time saver and is 
eminently practical. We strongly commend it. 

SuR LES NiDS DE LA Vespa Crabro. Ordrc 
d'apparition des premiers alveoles. 
Par Charles Janet. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 28, 1901, 

AND EACH BEARINQ THAT DATE. 

[See note at end of list about copiesof these patents.] 



Acid and making same, rbodamlii sulfonic, 

('. IloffuLiiin 676,216 

Acid, makin},^ idienvljilvciii-ortho-carboxilic, 

Ilomolka & Ilnl)ncT 07,'),217 

Aijlistabk- stand for supporting and dis- 
playing purposes, O. P. lloruback 675,04:^ 

Aging li(jU(»rs, K. A. Hpink 675,17;J 

Air brake, .1. (iuiiuin «75,:i2H 

Air brake coupling, MoDougall & Perrle 675,100 

Air brakes systc'm, A. H. and A. \V. Moyes 674,977 

Air uiixer and regulating valve, T. C Moore 674,976 
Air or gas compressors, regulator for, W. 

I'relhvitz 675,340 

Alarm. .Se<' Lr'w wate'r alarm. 

.Alkaline magneslte, making, E. Kiietf.... 675,018 

Ari'a metei'. E. V. Beats 674,95a 

Atomizer, ,T. Waldman 875,180 

Atomizer. .1. K. I'roctoi- 675,243 

.Automatic regulating switeli, V. J. Tol- 

ehard 674,947 

AuKunohib., .J. Trier 674,8.59 

.\ntom(>bile brak<' mechanism, J. Trior.... 675,028 
Autouiobiles, device for operating and con- 
trolling electlle, F. F. Loomis 675.065 

Axle, vehicb', W. R. Miller 675,099 

Hack iiedaliiig brake, N. E. Nash 675,288 

Badge bar, B. Harris 675.213 

Badge l)ai', B. Harris 675,214 

Bags, imrses, etc., frame latch for, L. B. 

Praher 675,242 

Baling piess, W. R. Colman 675,107 

Baling press, II. I,. Whitman 675,268 

Bark rossing machine. C. R. Kline 675,282 

Basin plug, F. .S. Illgginaon 675,279 

Bath cabinet, folding, fiai-ti-ell & Lee 676.060 

Bearlnj:. alHustable, .1. PeUersen 675,241 

Bedstead corner fastener, O. S. Foster 674,857 

Bicycle siii)iiort, A. MeCoUnm 675„358 

Biscuit hulving machine, M. B. Matthies- 

sen 675,284 

Blackboard, W. II. Orr 675,2.38 

Boat. \V. .A Douglas 675,201 

Boiler, Sclnuidt & Eisner 674,880 

Boiler attachment, C. .1. Reillv 674,987 

Boiler water grate, steam, A. Y. Fry 675,153 

Bollei's, superheating apparatus for steam, 

W. .Schmidt 674,879 

Book, scrai), F. N. I.aug 676,22(5 

Boot or shoe stretcher, A. II. Baker.' 67,6,187 

Bottle ca]., .1. S. Tucker 67.'),:!61 

Bottle, non-rehllable. .1. F. Gav-IiOrd 674,86.3 

Bottle, uon-refillahle, B. T. Patterson 674,982 

Bottb' vent, L. .Anderson 675,343 

Brake. F. B. Eas.ni 676,203 

lireail or pastrv trav, Walborg & Mcintosh. 676,02!) 

Broom, Bradt & llorstuiyer 674,899 

Brush, folding, A. O. Craven 675,266 

Buckle, back ban*. ,1. T. HoUauil 675,095 

Buckle, tus. J. Selkirk 675,113 



Bullying block, G. D. Higgins 

Button, A. E. Job 

Cabinet, kitchen, F. J. Dell 

Cable supporting clip, H. P. Copeland 

Cage, dumping, W. G. Halhert 

Cam for operating machine, H. J. Schmick . 

Can spou t, V. A. Henr.v 

Cane loader, sugar, T. J. Howard 

Cane mill, sugar, H. J. Kiely 

Car brake, T. A. Boyers 

Car controller, electric, W. W. TIce 

Car coupling, automatic, A. J. Beard 

Car seat, E. N. Gilflllan 676,366 to 

Car seat ticket holder, T. M. Thatcher 

Carpet stretcher, H. Ockschlm 

Cash register, T. Carroll 

Casing clamp, MacGarvey & Tanner 

Cement, machine for spreading liquid, A. E. 

.Johnson 

Chair, G. A. Dutton ' 

Channeling machine, F. E. Beckman 

Chimne.v cowl, J. M. Seidenberg 

Christmas trees, device for decorating, J. 

F. Buschmann 

Cigar, t\ ti. Arnold 

Cigar and tobacco molstener, W. St. Clair. . 
Cigar branding machine, H. Rosenblum. . . . 
Cigar tip cutter, automatic, Lehman & 

Brumhoff 

Cigarette packing machine, II. H. Wills... 

Circuit breaker, S. B. Stewart, Jr 

('Ircult operating device, P. C. Howe 

Clarifler, centrifugal, F. H. Richardson 

Clasp, E. Ileiz 

Clasp, D. L. Smith 

Cloth holding pin, H. Clemons 

Clutch and coupling, friction, Moore & 
White 

Coat, H. J. Klaye 

Coffin, J. Riehey 

Coin counter, H. C. Spaulding 

Coin receiving, delivering, sorting, and 
registering machine, E. Morlarty 

Cold insulating plate and obtaining the 
same, O. Ilorstmaini 

Collar reinforce, K. A. Arneson 

Composite board for finishing surfaces, C. 
L. Watson 

Concrete mixing machine, C. T. Drake. 

676.0:!5, 

Conduit outlet box coupling, .1. A. Oole.... 

Contact for controllers or reversing 
switches, J. Trier 

Conveyer, J. C. Hoshor 

Cooking utensils, adjustable handle means 
for, B, . J. Scheiinert 

Copying press, W. Thexton 

Cork extractor, A. Baumgarten. . . 675,032, 

Corn husking and stalk shredding machines, 
band cutting and stalk feeding attach- 
ment for, .1. A. Zerbes 

Corn shocker, T. P. Corwin 

Cornice break machine, II. C. Dreisvogt.. 

Cue tip, L. Abbott 

Culinary vessel lid, E. Tr<>sselt 

Cultivator, J. O. DInkins 

Current regulator, automatic, S. I>. Sprong. 

Curtain hanger, J. L. F. C. Kober 

Cut olf and strainer for water pipe, (com- 
bined, J.- A. young 

Cutting die, J. Dewes 

Dental tool, J. G Graft 

Dental tool, W. E. Allen 

Desk, B. M. Smith 

Desk top, B. M. Smith 

Diamonds for industrial purposes, setting, 
R. Krause 

Die and forming machine, C. E. Coe 

Digger. See Potato digger. 

Door hanger, J. II. Burkholder 

Door spring and stop, H. McCurry 

Draft equalizer, E. E. Max<ui 

Dress fitting apparatus, revoluble, H. Levy. 

Drier, F. G. Sargent 675,068, 

Drilling or boring machine, G. W. Packer. 

Drum heading machine, M. Maiiran 

Drum, heating, L. Jacobson 

Drum or radiator for stovepipes, heating, 
B. G. Ilebden 

Dumb bell and Indian club, F. B. Abenheim 

Dust pan, F. F. Weilenman 

Dust receptacle and broom holder, combined, 
V. Carlson 

Electric fixture base, J. W. Smith 

Electric meters in three-wire circuits, ap- 
paratus for connecting, J. R. Dick 

Electric motcu" control. B. C. Shi])man 

Electric motor controller, O. H. & A. V. 
Piei»er 

Electric motors, controlling, E. C. Parham. 

Electric switch, G. B. Thomas 

Electrical controlling apparatus, O. II. & 

A. F. Pieper 

Electrical distribution system, A. S. Hub- 
bard 

Electrode for electrolytic cells, M. Mauran.. 

Electrode for electrolytic cells, M. Mauran.. 

Electrolytic cell, M. Mauran 674,930 to 

Elevator automatic gate operating mechan- 
ism, .T. Rashkin 

Elevator controller, J. Dillon 

Elevator safety attachment, A. Ihlenfeldt. . 

Elevator safety device, R. T. Jones 

Engine, G. F. Bergmaiui 

Engines, charge mixer for internal combus- 
tion, C. H. Bryant 

Envelop and postal card, reply, J. D. O'Con- 
nor 

Evaporating sea water, apparatus for, D. 
M. Watson 

Excavating from river beds, apparatus for, 

G. H. Bronn 

Excavator, H. Ijough 

Exhibiting device, M. A. Kennedy 

Explosive engine, multiple cylinder, J. A. 

McLean 

Eyeglass fastening, A. (Jrumme 

Eyeglasses or spectacles, D. II. Ludlow 

Fare register operating nucchanlsm. Oh mer 
&. Tyler (reissue) 

Farm gate, H. E. Young 

Farm gate, .1. Van Nieuwland 

Feeder; self, J. O. Thompson 

Feeding and weighing mechanism, P. C. 
Waring 

F(dly expander. Barber & Adams 

Fi'rtilizers, steam cooker for, W. E. Over- 
ton 

Fibrous material for relief work, pr4'paring 
and manipulating, A. H. Martin et al... 

Fifth wheel. C. A. Hennicke 

Fifth wheel, vehicle. C L. Thomas 

File holder, O. R. F. Whitten 

Fire alarm device, N. Mallander 

Firearm, magazine, II. Harris 

Firearm, magazine, .1. E. Swink 

Fire extinguisher, portable, C. Niihring 

Fire kindler. L. Mayoline 

Fireproof window, McFarland & Larkin 

Fieewoi-ks and making same, L. Nordlinger. . 

Fish hook. H . Browntield 

Fish trap, floating, R. B. KIttredge 

Flower holder, R. Klft 

Fluid heating apparatus, C. B. Dolge 

Fluid meter, proportional, W. P. Flint 

Flv and Insect screen, T. B. Jones 

Fly trap, M. Hoover 

Furnace, II. S. Woolley 

Furnace for the reduction of zinc ores, II. 

B. Jleeeb 

Furnace fuel stirring device, L. Bemelmans. 

Gaging spheroidal surfaces, E. Abbe 

Game, C. W. Fuller 

(^arnu'nt. II. II. (^ooinbs 

Garment, R. 10. Ijowe*. 

Garment supiiorter, F. Vi'. Lowe 

Gas burner cleaner, incandescent, J. W. 

B.vers 

Gas biH-ner needle valve, .T. W. Byers 

Gas engine, O. F. Good (reissue) 

Gas geiH'rator. acetylene. T. F. O'Herron... 

Gas producer. .1. O. E. Trotz 674,886 to 

Gas pro<lucer, G. A. Orrok 

Gas strai(dng and <;ooling apparatus, G. W. 

MaeK<utzie 

Gate. See Farm gate. 

Gate, B. W. D.vsart 

Gate siu-ing, A. L. IlaUleinan 

Gear, changeable Sliced. M. L. .Ni<liids 

Gear, transmitting. A. Janssens 

Glass. al)Paratus for overcoming cords in. 

Rett & Croskey 

Glass, melting, Rett & Croskey 

(Continued on pooe S65) 



675,278 
675,219 
674,906 
674,999 
674,917 
675.020 
675,277 
075, 157 
675,222 
676,347 
676,027 
675,346 
675,368 
675,144 
674,873 
675,126 
675,047 

675,007 
674,910 
675,082 
674,940 

674,956 
675.185 
674,943 
675,108 

674,972 
675,181 
675,»49 
674,867 
676,300 
67i,155 
675,170 
67.5,195 

675,232 
675,160 
674, 87S 
675,304 

675,233 

674,969 
674,850 



675,037 
676,127 

674,858 
676,156 

675,141 
675,026 
675,051 



67.'i,182 
675,085 
(i74,908 
675,313 
674,948 
675,199 
674,942 
675,224 

674,993 
674,963 
674,965 
675,183 
075,171 
675,172 

674,923 
674,852 

674,996 
675,286 
676,231 
675,161 
675,070 
675,107 
674,929 
675,096 

674,918 
675,314 
675,256 

675,052 
675,303 

675,001 
675,114 

675.293 
674,981 
675,177 

675,294 

n75,15,S 
674,927 
674,934 
674,933 

675,244 
675,002 
675,330 
(576,1.59 
675,.363 

675,348 

675.137 



fi75,124 
675,046 
674,970 

674.979 
675,092 
874,974 

11,911 
674,894 
674,949 
674,946 

675, .309 
674,994 

875,163 

67,5,011 
676,094 
675,17(5 
674,892 
875,066 
876,004 
875,253 
675,103 
675,1.35 
675,048 
675,102 
875,321 
875.045 
876.063 
875.089 

676, or* 
674,920 
874,866 
874,982 

874,93(5 
675,147 
674,961 
676,273 
875,198 
675,228 
674,973 

675,322 

675,193 

11,909 

674,980 

674,SKR 
675,35!) 

875,366 

875, 1 30 
675,041 
675,087 
675,133 

675.015 
676,016 
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OODorMETAL 
Workers 

Without Steam Power should 
use our Foot and Hand Power 
Alachiuery, Send for Catalogues 

A— Wood- wor king Machinery, 

B— Lathes, etc. 
SENECA FALLS MFG. CO. ^ 

695 Water St. . Seoeca Falls, N. Y. 




L^THE 



e}R«if.'aia 



^ .'SEPASTIAN LATHt CO.'JJ.'i^^SS^.'J. 



Fnnt anri Dniuni* and Turret Iiathes< Flan- 
rUUl ana rower ers, Shaners, and Drill Presses. 
SHBPABD LATHE CO., fe W. 2d St., Cincinnati, O. 




FOR LIGHT AND MEDIUM WORK 

this new 1 4 Inch 

-•^B. F. BARNES 

Uprigbt Drill 13 several laps ahead of any 
other drill on the track. It will drill from 
1/16 of an inch u4J to M of an inch and is a 
strong, well built, durable tool. 

It doesn't cost a wtiole lot either. De- 
tails are yours for the asking. 

B. F. BARNES COMPANY, Rockford, III. 



HOT BLAST 

WATER JACKET 
FURNACES 

FOR 

COPPER ORES. 

MATTE from SULPHIDES 
AT ONE OPERATION. 

UNION IRON WORKS, 

San Francisco, Ca'., U. S. A. 




Send for Catalogues. 



MACHINES FOR ROLLING 

SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Four sizes of machines. 
II^° Send for Catalogue. 

BLAKE & JOHNSON, 

p. 0. Box 7, Waterbury, Conn. 




TOOLS 

^ FOR MECHANICS. 



^^^ Send for Free Catalogue No. 16 B. mK^" 

The L. S. Starrett Co., Athol, Mass., U. S. A. 



A XABl-E OF 




thoroughly complete and up to date, 
containing the name of every tool for 
almost every purpose in every trade 
or profession is 

Montgomery & Go.'s 
Tool Catalogue. 

Gives pr ices and discounts. Well 
printed, copiously illustrated, TTandy 
pocket size. 25 cents by mail. 

MONTGOMERY & CO., 
105 Fulton St., NewYorkCUy, 



BY-THE-BYE, WHEN YOU BUY A BICYCLE 

be Sure and buy the best, 
and that means the 

BUFFALO KING, 

either'*Racer' 'or' 'Special." 

The "Queen" is for a lady. 

No better built wheels on 

the market — every rider I 

satisfied. Thoroughly up 

to date in improvements. 

All parts of best material . 

Put together by skilled 

workmen. Prices, ^35 and $40. Illustrated Catuloinie free on applicatioa. 

THE AVM, IIEAGERER CO., Buffalo, N. Y., IJ. 8. A. 





GAS ENGINE 
IGNITERS 

for Maritie. Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co., 

233 E. Clifton Ave., Cincinnati, O. 




The Locke Adderm 



Fastest, simplest, handiest, most practical and durable low-priced cal- 
*cwlatinji machme. No business complete without it. Adds, Subtracts, 
Multiplies, Divides. Easily learned, lasts a I'lfetime. Saves time, labor, 
money, and 

QUICKLY PAYS FOR ITSELF 

Ensures accuracy, releases from mental strain. Adds all columns 
simultanemisly. Capacity 999,999,999. Price $5.00 prepaid. Descrip- 
tive booklet FREE. Agents wanted. 

C. E. LOCKE MFG. CO. 25 Walnut Street, Kensett, la. 



A GRADUATED Automatic REDUCING VALVE 

Physicians, Surgeons, Jewelers, Dentists. 
Artists, Brewers, Bottlers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 

Graduated to regulate the pressure exactly 
and does it automatically. Abso- 
lutely air-tiffht. No packing. No 
leakage. Handles high or low pres- 
sures or temperatures. Only Valve 
known that retains a uniform low 

pressure independent of varying high pressure. 

Automatic Reducing Valve Co.,12& La Salle St.,Chicago 




Class molting and blowing furnace, II. L. 
Dixon 

Glassware, machine for making hollow, G. 
C. I'yle 

Glove, bath or rubbing, W. H. Flke 

Gold from sand in place, hydraulic machine 
for extracting, G. S. Bartholomew 

Grain binder canvas, S. K. Dennis 

Grain separator, J. Jorgensen 

Graphophone, Capps & Emerson 

Grapple, Stineheomb & Stewart 

Grinding and polishing machine, W. L. God- 
frey 

Ground throw switch, W. E. Prindle 

Guns, ejector mecbaiiism for breakdown, M. 
Bye 

Guns, t'jeetor mechanism for breakdown, G. 
S. liewis 

Halter, W. Raeuchle 

Harvester apron tightener, C. Colahan 

Harvester gathering device, corn, P. B. 
Still 

Hat body forming machines, automatic feed- 
ing mechanism for, P. C. Waring 

Hat pouncing machine, C. H. Reid 

Hay loader, J. C. Summers 

Heat deflector, O. Williams 

Heating and roasting furnace, A. W. John- 
son 

Heel trimming machine, B. JMseher 

Hitching device, G. C. Harrington 

Hoisting apparatus, pneumatic, R. A. 
Rutherford 

Hose leak stop, J. M. Voss ■ 

Hose supporter, I>. Basch 

Hot Water and steam heater, W. C. Hig- 
gins 

Hub brake, G. P. Barton 

Hydraulic chair, F. Koonigkramer 

Hydrocarbon burner, S. G. Wells 

lee cream carrier, L. A. Deuther 

Ice cream freezer, F. H. Foster 

Ice pick ease, W. H. Sweet 

Incubator, L. S. Baehe 

Inseam trimming and welt beating machine, 
F. E. Beckman 

Insect trap, G. II. Nobbs 

Intrenching tool, J. H. Bradley 

Iron, manufacturing wrought, E. D. "U'as- 
sell 

Irrigating device, II. Bliieher .' . 

Journal bearing, E. E. Bennor 

Kitchen safe and table, combined, W. P. 
Revnolds 

Knit fabric, J. G. Powell 

Knitting machine needle, S. Woodward 

Knitting machine yarn guides, automatic 
locking device for, ilossop & IHefen- 
derf er 

Label or tag, E. F. Bullard 

Labeling machine, bottle, W. E. Pettee 

Lace fastener, shoe, J. A. Frey 

Lacing, H. L. Hiller 

Ladder, combined extension and .step, W. 
Williamson 

Ladder, fruit, S. R. Welch 

T^arap, electric arc, C. A. M. Borner 

Last, B. J. Noyes 

Leather skiving machine, B. Fischer. 675,206, 

Leather staking machine, E. Printz 

Lens grinding machine, J. C. Durouaux 

Lid rack, G. F. Lane 

Life saving apparatus, J. Dunkel 

Ijinoleum floor cloth, manufacture of inlaid, 
T. J. Flynn 

Loader, vehicle, -P. Pierce 

Lock. See Sash lock. Seal look. 

Locomotive tank hook, J. A. Sivits 

Locomotive water scoops, controlling and op- 
erating means for, J. A. Kimber 

LiOgging car stake, S. G. Lister et al 

Loom for weaving narrow fabrics, N. & J. 
Chaize 

Looms, machine for twisting-in warp 
threads of, A. Goss 

Low water alarm. Steam boiler. S. H. Ralph. 

Lubricator feed regulator, F. W. Edwards.. 

Machine tool, R. W. & L. H. Bateman 

Machinerv coupling, H. S. Durand 

Magnet, lifting, E. B. Clark 

Magnetic separator, T. A. Edison 

Magnetic separator, B. Noble 

Mall bag catching and delivering device, 
C. W. Murdock 

Manure carrier. W. Mitchel 

Manuscript holder, J. .T. McLean 

Measuring device, liquid, S. Pease 

Measuring table for dressmakers, S. A. 
Cloud 

Meat block, C. J. Peters 

Medicine dose indicator, .1. L. Burton 

Metals and producing alloys thereof, reduc- 
ing, H. S. Blackmore 

Miner's combination tool, J. J. Elliot 

Miter box, J. R. Smith 

Mifering and lead and rule cutting machine, 
combined, W. H. Welsh 

Money exchanging device. S. H. Pocock 

Monkey wrench, C. W. Mannoneh 

Howling or reaping machine divider, J. 51. 
Clark 

Muller, gyratory, A. C. Calkins 

Music chart, H. Bauer 

Music rack and Hsrht supnorting attachment 
for stools or chairs, C. H. Bacon 

Musical instrument, H. C. Marx 

Musical instrument, self playing stringed, 
J. Panholzer ' 

Napkin holder, G. E. Perkins 

Napping machine ovlinder, H. C. Eow^ler.... 

Nasal device, .T. H. Gunnine 

Negative, half tone, T. S. Fox 

Nut lock, P. F. Meenan 

Nut lock, T. Behstn 

N\it or bolt lock, W. A. Bousack 675.191, 

Nnt wrench, .T. Ganslev 

Oat hull board, R. M. MeMuUen 

Oiler, journal, F. E. Parsons 

Oiling apparatus, wheel. .T. A. Cross 

Ore pulverizer, A. C. Ca Ikins 

Package, coin or Inzemre, R. H. Crane 

Packet holder. I. T. Bnothe 

Packing. W. H. Strattnn 

Packing for cold w^ater pumps, stuffing box, 
M. Cahen 

Packing, etc., material applicable for valve, 
A Nixon 

Packing, metallic, .1. W. Dow^nin^ 

Packing, metallic rod, T. G. Saxton 

Packing, throttle rod, T. G. Saxton 

Panoramic scenery, G. Purvis 

Paper, apparatus for manufacturing mani- 
fold carbon, R. Rtocker 

Paper making machine shaking section, T. 
H. Ravery 

Paper roll core. G. S. Witham 

Paste recentacle, A. N. Ritz 674,080, 

Pastry fork, K. Craig 

Pavement, annaratus for handling, mixiner, 
and nlacing material for Concrete, C. T. 
Drake 

Pen attachment, W. S. Leadbeater 

Pencil holding devle<' for pockets, D. T. 
Graham 

Pencil, paper covered, H. Bremer 

Piano, mechanical, A. Capra 

Pianos, attachment for automatically oper- 
ating, W. Oellerier 

Picture hanging device, S. P. Heep 

Pin. See Cloth-holdiug pin. 

Pinch bar, J. L. Bovee 

Pipe bracket or snnport. drain, J. F. Oherle. 

Pipe connection for valves, etc., C. Luke. . , 

Pipe coupling, M. Mauran 

Pipe coupling, C. W. Meadowerof t 

Pipe coupling, C. Luke 

Pipe support, J. F. Oberle 

Pipe wrench, T. E. Smythe 

Planter, combined cotton seed and corn, 

A. I>roitcourt 

Planter, corn. F. Hammond 

Planter wheel, corn, J. A. Mussetter 

Plow attachment, A. T. Harper 

Plow, whe(?l, M. N. Kirkhuff 

Plumbing system, R. J. Sayers 

Plumbing system and fittings therefor, 

Fruin & Walker 

Pneumatic flues, automatic regulator for, C. 

B. Caffey 

Pneumatic tools, combined handle and throt- 
tle valve for, H. J. Klmman 

{.Continued on page S66) 



675,200 

675,166 
674,013 

675,123 
67rj,000 
675,221 
675,340 
674,044 

675,200 
674,085 

074,057 

675,. "^34 
675,014 
675,106 

675,174 

675,310 
674,086 
674,045 
674,001 

675,281 
675,270 
674,865 

675,112 
675,308 
674,805 

675,352 
675,261 
675,000 
675,076 

675,128 
674,856 
675,118 
675,260 

675,081 
675,338 
675,262 

675,120 
674,806 
875,317 

674,877 
675,3.30 
674,803 



675,136 
675,083 
675,013 
675,152 
675,280 

674,050 
67.5,257 
675.033 
67.'5.012 
675,207 
675,200 
675,055 
674,868 
675,200 

675,271 
674,0.38 



675,223 
675,227 

675,084 

675,350 
675,208 
675,204 
674,052 
675.054 
675,.323 
675.056 
675,162 

674,978 
674,870 
675,287 
675,200 

674.005 
675,201 
675,364 

675,190 
675,058 
675,022 

675,121 
675,109 
675,134 

675.194 
675,265 
675,345 

675.186 
675,230 

674.875 
67.5,108 
675.1.32 
675.275 
675.272 
675,285 
675.316 
fi75.192 
^74.914 
675.234 
675.240 
675.053 
675.264 
674,8.53 
675,318 
674,885 

674,902 

674.872 
675.151 
675,140 
675,019 
674,876 

675,117 

675.072 
675.077 
674.990 
674,961 



675.036 
674.024 

674.916 
674.851 
675,149 

fl74.9n4 
675,154 

674,808 
675.104 
675.336 
674,928 
674,935 
675,335 
675.106 
675,023 

674.009 
675,211 
674,0:17 
675,093 
674,021 
675,342 

675,090 

674,058 

674,971 



AUTOMOBILE PARTS 

n*-' IF YOU ARE BUILDING ' ^ " VJ. 

AN Automobile, WE CAN supply you 

WITH PARTSandJITTINCS. 
IN OUR SEVEN FACTORIES we make. 

RUNNING GeARS, TOOL STEIELBAULS,, 
STE.E.LRIMS, STEE.L STAMPINGS, CHAINS, 

, 5HEET STEE.L AND F0RG1NGS. 
ALL FOR AUTOMOBILE. CONSTRUCTION 

G^UOTATIONS ON APPLICATION. 

THt AUTOMOBILE&CYCLE PARTS CO. 



Those Who Have 

once experienced the delicious 
comfort, cleanliness and dryness 
of Dr. Deimel's Linen-Mesh Un- 
derwear will never go back to 
poison-laden woolens, sodden 
night and day with perspiration. 




All genuine Dr. 
Deimel Under-gar- 
nients bear this 
Trade-mark. If you 
cannot obtain them, 
write to us. 

Booklet and samples 
of the cloth free. 



The Deimel Linen-Mesli System Co. 

491 Broadway, New York, 

San Francisco, Cal., hi Montgomery St, 
Washington, 728 Fifteenth St., N. W. 
MoNTRKAL, Can., 2202 St. Catherine St. 
London, e;. C, 10-12 Bread St. 






SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Noa. 1^13 and 1239. Price 10 cents each. For sale 
by Munn &■ Co. and all newsdealers. 




CREST MFG. CO. 

CAMBRIDGEPORT, MASS. 

3 to 5 H. P. MOTORS 



CREST 

Sparking 
Plug 





A PLEASURE LAUNCH 

Must have speed, combined with safe 
and reliable power; she must be built 
upon hnes of grace and beauty. Tbe 
"Recreation " covers these require- 
ments. In its use you are tranquil in 
mind, body and estate, no fixing and 
figuring upon "her going." Minimum 

weiRllt, maximum po^er, economy of maintenance. 

Throttle speed regulatfir. Write for circular " S." 

WESTERN GAS ENGINE CO.. • - MISHAWAKA, IND. 




The Eureka Clip 

The most useful article ever invented 
tor tbe purpose. Indispensable to Ijaw 
yers. Editors, Students, Bankers. Insui 
ance Companies and business men gen 
erally. Book marker and paper chp 
Does not mutilate the paper. Can be 
used repeatedly. In hoxes of 300 for 2 ic 
To be had of all bookaellers, stationei'* 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man 
ufactured by Consolidated Salet> 
Pin Co.. Box 121, Blooiiifield, IV. J. 




VOLNEY W. MASON & CO., 

Friction Pulleys, Glutches&Elevators 

PROVIDENCE, R. |. 




MA XIMU M POWER-MINIMUM COST. 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which doesthemost work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Detects euaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A. 

;? ONLY WATER MOTOR to blow air 
f* in any direction. .500 revolutions amin- 
^ ute at 10 lbs.. IWO at 60 lbs. pressure. Motor, 
a Kan and Guard $14.40 cash. Motor and Pul- 
* ley $12.00 to run sewing machine, ceiling fan, 
s^ etc. Adjust and tighten belt by motor. 
■i A. ROSENBERG CO., Baltimore, Md., U.S.A. 




"NEW ROOFS FOR OLD" SoSpS^^J 

without the aid of a skilled roofer if yuu will get 

Warren's Natural Asphalt Stone Surface Ready Roofing 

and attach it to the roof 
vourself. Surface com 
pleted. No need for paint 
ing. Only needs nailing 
lown. Comes in rolls ol 
108 square feet. Made of 
genuine Trinidad asphalt. 
Postal brings particulars. 
Warren Chemical & Mfg Co 85 Fulton St., New York. 




THE OBER LATHES 




Patented. 



For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, frHle, Knife and Chisel Han- 
dles, WhifBetrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

iW~ Send for Circular A, 



Hs llaiil and Fast 

You could not count 1,000 in a minute, hut 
that is, approximately, the number of blows 
struck in sixty seconds by the 

ELASTIC ROTARY BLOW 




RIVETING MACHINE 

for riveting together articles of Hardware, 
Bicycle Cbains, Mechanics' Tools. Agricul- 
^ tural Implements, Sewing Machine Attach- 
.V ments. etc. Six sizes 1-16 to ^ inch. 

The P. B. Shuster 00.'^'=" "^^K.'^'"''' 



If You Want the Best Lathe and Drill 

CHUCKS 

BUT 

WESTCOTT'S, 

Strongest f 
Grip, Great- \ 
est Capacity ' 
and Durabil- 
ity, Cheap and Accurate. 

Westcott Cbuck Co., Oneida, . __ __. 

Ask for catalogue in English, French, Spanish or German. 
First Prize at Columbian Exposition, 1893. 





ELECTRIC SEWING MACHINE MO- 

tor.— The instructi- ns and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See SriEN- 
TiFic American Supplement, No. 1210. Price 10 
cents by mail, from this oflice, and from all newsdealers. 



Prevention Better Than Cure. 

The largest plants in the country 
are using the 

"MONARCH" Engine-Stop System 
with which It is impossible for an 
engine to run away. Invaluable in 
ci?es of accident or emergency, as 
the engine can be stopped from any 
portion of theplantby simply press- 
ing an electric button. Safe, swift, 
feure. Super! oritycommands respect. 
THE MONARCH MFG. CO. 
Waterbury, Conn. 




^ CMEAT> T>OWE R 



is obtained from a Witte 
Gasoline Engine. It is 
economical, durable, is 
sold right and guaran- 
teed for 5 years. Write 
for catalogue C. 

WITTE IRON WORKS CO. 

519 West 5tb Street, 
Kansas City, Mo. 





''WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

The "Wolverine'' is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS, 

13 Huron Street, 

Grand Rapids, Mich. 



12=inch. Pipe cut off anil 
Threaded with ease by one 
man and a 

r PATENT DIEOTCK 



Machine No. 30.' 
Range M-3 in.R. & L. 



Smaller sizes proportionately 
easy. Send for Catalogue. 

THE CURTIS & CURTIS CO.. 
6 Garden St,, Bridgeport, Conn. 



HAVE THE LATEST IMPROVEMENTS 

No machine shop can be thoroughly up-to-date unless 
it has the most 
modern per- 
fected tools. 
For instance, 
the 

ASHLEY PATENT NIPPLE HOLDERS 
hold nipples for cutting either right or left hand threads. 
They hold the sleeve from turning and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast steel, carefully fitted. Long or short nip- 
ples cut with equal facility. The Ashley Holders are 
of light weight and compact form. 

WALWORTH MANUFACTURING CO. 
128 TO 136 FEDERAL ST., BOSTON, MASS. 




Asbesto- 
Metallic 
Packings 



h Mark, 

SHEETING, GASKETS, TAPE and PISTON PACKINGS. 

Will stand the highest pressure for either steam op 
hydraulic work. tW" Write for samples and price list. 

C, W. TEAIMK Bl'G. CO., (Est. 1874). 88 Pearl St.. Bosto.i, [1. S. A. 



Pattons 

Sun Proof. 

Paint. 



W^' 

Wl 



vrrfm 

i'^^Ki/i' ,#j^ Don't paint 
until you 
see our free 
book. It sug- 
gests beauty 
and economy. 
^^^_J%^ Liberal induce- 
//j.^^tJr ™6nts to dealers 
'.•N^^y Patton Paint Co., 
"^'^■'■iw ^^ Lake St.. 

/^'i^lT Milwaukee, Wis, 



LEROY RACER 

Is in every way a strictly up-to-date mount. It is one 
of the handsomest bicycles 
on the market and a pleasure 
to own one. We manufacture 
bicycles in every state of com- 
pletion or complete from ?"5 
to $50 and guaranteed for one 
year. Get our catalogue. 

Address Bicycle Dept., John R. Keim, Buffalo, N. Y. 




10 Per Cent. To 50 Per Cent. SAVED 

on all makes of 



The Ober Mfg. Co., 10 Bell St., Chagrin Falls, 0., U.S.A. 




CAMERAS 



Headquarters for Buying, Sell- 
ing and Exchanging Cam- 
eras or Lenses. 
PHOTOGRAPHIC SUPPLIES 

of every description. 
The bargains we offer will 
•surprise you. Write for our 
l-pige illus citalogue ind bargain list- mailed free. 
Dept.2,N,Y. Camera Exchange, 114 Fulton St., New York 
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IF YOU SHOOT A RIFLE 

Pistol or Shotfltn, you'll make a Bull's 
Eye by sending three 2c. stamps for 
' the Ideal Haml-book "'A," 12t) pages 
FREE. The latest Encyclopedia of 
Arvis, Powders, Shot and Bullets. Men- 
tion Scientific American. Address 
IDEAL Ml'G CO., New Haven, Conn., U. S. A. 




TME M UB 

will keep you posted on 

Automobiles. 

^ Af news stands or by mall, 
" 25crnts. Six months' 
subscription $1.00. 

XKK HUB, 

Room G, 

*: ?4 Murray St.. New York. 




YOUR BICYCLE 

May need a new crank lianser or hielier gear. We can 
furhi.sli crank hangers complete with cups and cones, 
to fit any wheel. Write us for full information. 
The Avery & Jenness Co., 60 S. Canal bt.. Cnicago, III. 



CASOLIOME 

EIXGIT4 KS 



"OLDS" 

AKE REMARKABLE FOR 

SIMPLICITY 

ECONOMY 

Write for Prices. 
OLDS MOTOR WORKS, 13 2 8 Jeff. Ave., Detroit, Mich. 




' 'MOTORS andTRAN5MI5?I0NS. 

■FOR THE- B E'ST ^Sf^TE TO ': ■ 

BUFFALO GASOLENE IVltIf OR GO. 

10-20 BRADLEY 5T BUFF^iiliO N;Y. 



THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawing? of various forms of 
the electrical heaters, including electric soldering irori, 
eltetrlc pad for the sick, etc. 6 illustrations. Scien- 
TTF/C AJiERicAX SUPPLEMKNT 1 1 1 "J . Price 10 cents. 
Kor sale by Munn & Co. and all newsdealers. 



GAS and GASOLINE 
ENGINES. 

Usin^' Natural Gas, 
*'oat Gas, Producer 
Gas. and Gasoline di- 
rect from the tank. 
1 to 41 H P.. actiuil. 
The Springfield 

Gas Engine Co. 
21 W. Washington St 

Springfield^ O. 





FOR FIIME WORK 

No machine on the market can equal 
our No. 00 Hand Hench Milling 
Machine with two speed counter. 
Spindles and bearings of hardened 
and ground tool steel. Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. lYaverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 
(Vatt & Whiiney Company, Hartford, Conn. 

New \orlv 1 t. 1 1^ I ibertv St., Bofiton, 14-i Pearl St. 

Buffalo, tor beiieia aiid Wells Sts. Chicano, 42 South Clinton St. 

Philulelphia, J. W. Cregar Agency, The Bourse. 

PM a PBifeGt Pell 

One with a " dependable " point, a uniform grade— one 
that draws a clear, sharp, well-deflned line, and to do 
this you will have to choose 

Dixon's American 
Graphite Pencils 

the best made lead pencil in any 
country. Hard, soft or medium. 
Suitable for all purposes. Archi- 
tects, draughtsmen, clerks, report- 
ers, etc., And them a boon. 

Send 16 cents for samples. Worth 
double the money. 
JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 




Th« utmost ^jrecisioii 
in jjrindiint cups ami 
coiiL'S for All to mo )ii It 
and Bicycles is obt.iiii 
ed by using t.he 

NEW 

"RIVETT" 

PATEM GRINDERS 

For particulars and 

"^NEITIL WAT 

Rkigiitqn, Bust* n 
Makers of the ("elehi it 

Precision Lathes. 




Potato digger, W. & J. Kcnthoi- 

Pressure regulating apparatus, .1. Uuger,... 

Pressure I'egiilatoi-, I. J. (ifilllii 

Printing iiiuchinc inking nicchanisni, K. 

Sonntag 

I'rinting pri'ss protector, T. I'. Dcxtt-r. . . . . . 

Propelling and steering apparatus, vcssid, 

H. C. Vogt 

Propelling nechanisni, boat, (i. F. Bryan... 
Propulsion device, steam, P. K. Bockscli . . . . 

Pulley or sheave, W. W. St. John 

Pump, (I. G. <ji\\y 

Pump cap, A. Gustafson 

Pump operating device, C. B. Crawford 

Pumping apparatus, Durn &. Marcellus 

Punch and shears, combination, B. E. 

Takken 

Race horse starter, J. Monlezun 

Rail brace, J. E. Graham 

Rail joint, L. G. Rt-ad 

Rail joint, Krashowitz & Coghe 

Railway crossing, Johnson & Fry ^reissue) . . 

Railway, ele(;tric, P. Farnsworth 

Railway, t.'lectric, S. B. Stewait, Ji 



ti7r>,i:Jl> 
(i7r..24li 
ti7:>,0Ul 

ti75,U24 

)i7r.,i7.s 
lJ74,i)01 
074,yU7 

<i75,;iu)j 
(;7r),uoi: 

07o,21U 
(i75,li(J7 
<j7u,;J2(J 



E 



NCINEER'S LICENSE. 



MECHANICS, ENGINEERS, 
FIREMEN, ELECTRICIANS, ETC. 

40-pase pamphlet containing questions asked by Examining Board of Entrineers. 
^^■■B..^ wm—^^m^ r%r- r^nnr- . -» f I I f r» n. ui-.,u».. Kooi!ii>.^0, 18 H. Foiirtli Street, 

SENT FREE. GEORGE A. ZELLER, Publisher, i,T: louin mo. 



Duildiiid Edition 
Scientific Jlmcrican 

MONTHLY, $3.50 PER ANNUM. 

SINGLE NUMBERS, 23 CENTS. 

The BuiT,DixG EniTioN for 1901 is the handsomest 
magazine in the United States. It has many new and 
important features. Send 25 cents for the March 
number, and see the new departments. The illustra- 
tions and cover are more attractive than ever. Send 
for "Are You About to Build?" and be convinced. 

NEW DEPARTMENTS. 
Monthly Comment. 

Interviews with Architects. 
New Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articles. 

MUNN St. CO., 



PubUshers, 



361 Broadway, New York. 



()75,:i54 
ti74,!J7r> 
(J75,U4U 
075,107 
075,2:i5 
ll.iHO 

(i7r),():j,s 

075, OuU 

Railway joint, V. 11. Workman 075,25!) 

ltaih^■a.^' signal, W. 1). Farren 075,:ior» 

Railway signal, electi k:, \V. 11. Cuinicil. . . . 07,j,n.Si; 

Railway switcli, J. R. Bowles 074,J»ri5 

Railway switch, J. R. Hartman 074,!MMS 

Railway switch, F. G. Pennock ()74,'.>s:j 

Railway switch, automatic, C. F. Luther... 075, UIO 

Railway tie, G. W. lOltzroth 075,003 

Raveling machine, <;. J. Koehl 074,'J'.!2 

Razor stropper, J. G. Cottle (i75,y24 

Reach stiffener, W. B. Stover 075,175 

Register, J. H. Giarth 074,915 

Rein holder, C. S. Watkins 075,0^0 

Rendering apparatus, O. Wacker 075, 170 

Revolving chair, J. Ellenbecker 074,1)12 

Riile, magazine, .1. Hvlard 075,21K 

Rock drill, W. S. Boyd, .-{rd 075,;J19 

Rock drilling nia(.-hine, M. Shuster 074,881 

Rock drilling machine, L. Diirkee 075,202 

Rolling sheet metal, (i. Davies 074,855 

Rotary engine, W. .M. Hoffman 075,;{5;i 

Hand box, C E. Parks 075, 2Si) 

Sash lock, 1). T. Brown 075,20:> 

Sashes, means for securing winilow glass in, 

A. M. Whipple 075,311 

Saw, A. L. Joslyn 075,33.3 

Saw filing machine, .1. II. Stratton 075,025 

Saw gummer, C t!hanncey 075,034 

Sawmill, G. E. Smith 075,115 

Sawmill carriage, B. E. Sergeant 075,241) 

Saw set and guiiunt'i", .1. I. Newlnn-g 075,235 

Saw set and gumming machine, ,1. 1. New- 
burg 075,230 

Saw shifter for gang edgers, power, E. 

Christens4-n - 074,!}1)7 

Scabbard, <j. R. Simmons 075,252 

Scale, weight and pi'ice indicating. A, U. 

Smith 674,88:i 

Screen. S(^e Fly and insect screen. 
Screening pulverized material, apparMtns 

for, T. A. Edison 075,057 

Screw driver and holder, W. S. Mallard 675,221) 

Seal lock, G. B. Edgar 674,911 

Sealing and stamping envelops, machine for, 

A. F. Roberts 675,111 

Sectional case, E. E. Baker 675,188 

Separator, F. Hanson 675,276 

Sewing machine cabinet, Knndtz & lOibcn... 675,283 
Sewing machine drop stand, F. F. Savage'... 675,071 

Shade bracket, windou-, 1). R. .Innes 075,220 

Shade hanger, window, W. J. Schnltz 075,169 

Shade roller, E. A. Quinbv 07.5, 110 

Shade rollei- bracket, S. I'rvor 075,297 

Sharpener for cutli-r.v, etc.. Smith iS: Hull... 075,021 

Shedding mechanism, f). \V. Schaum 075,07;J 

Shell cutting machine, M I. Kidd 075,354 

Shipping case, B. L. Swopt- 075,143 

Shoe, voltaic, E. E. Phinney 675,292 

Shoes while being blackened, device for 

holding, II. L. Gardner 675,274 

Slag in its molten state, treating blast 

furnace, A. I). Elbers. 675,205 

Slotting machine, F. \V. Tannett-Walker. . . 675,255 
Smoke and spark conveyer, J. C. Dilling- 
ham 675,150 

Smoke house, J. F. Oberle 675,105 

Snell hook hook, G. L. Phimley 074,984 

Sole leveling jacl^ F. I). Nicholson 075,237 

Sound recording ami reproducing device, E. 

R. Johnson (>75,3;n, 675,3:J2 

Speed controller for vertical hydraulic ma- 
chines, 1. H. Vonn 674,889 

Speed limiting neans, safetv, G. W. Hen- 
ricks 675,351 

Spring teeth, tool for setting and removing, 

J. Macphail 674,926 

Stacker, pneumatic, O. A. Mickelson 675,337 

Stacker, straw, O. L. Shoemaker 675,250 

Starching machine, G. H. Bishop 674,995 

Static machine, H. E. & H. F. Waite 674,890 

Stays, machine for making dress, A. Col- 
ton 674,960 

Steam generating apparatus, H. D. Pownall. 674,9;i9 

Steam generator, A. Thompson 675,074 

Steel, apparatus for th(> manufactnn^ of, 

Ileskt'tt & Jones 675,215 

Steel, manufacturing, Heski^tt & Jones 075,32!) 

Stew pan, *:^. W. Dowell 074,907 

Stoves, means for cleaning hot blast, Rich- 
ards & Lewis 075,245 

Straw burning furnace, G. F. Coniu'r 674,998 

Submarine operations, apparati s for, C. H. 

Brown 075,125 

Surgical appliance, W. C. Roush 675,017 

Surveying instrument, W^ F. Widmayer 675,122 

Surveying instruments, vernier for, C. L. 

Berger 675, 189 

Teeth for exhibition, mounting artificial, H. 

D. Justi 675,044 

Telephone circuit svstem, E. F. Frost, 

074,860, 674,861, 674,964 

Telephone switchboard, E. F. Frost 674,802 

Thill or tongue coupling for vehicles, G. Y. 

McMurry 074,871 

Threshing machine feeder, automatic, W. Ij. 

Skeel 675,302 

Tile for floors, walls, etc., E. T. Bates 675,;J44 

Time and wage indicator, J. T. Rice 675,341 

Time recorder, workman's, C. E. Dellen- 

barger 675,325 

Tin or container for inclosing preserv<Hi 
foods, provisions, etc., A. W^ Macon- 

ochie 675,357 

Tire and making same, pneumatic. Palmer 

& Berrodin 675,164 

Tire, vehicle, A. de Laski 675,064 

Toll apparatus, registering. Handy & Hos- 

ford 675.212 

Tool holder, J. Armstrong 675.184 

Toy pistol, Adams & Simpson 675,315 

Tramway switch, Schinzer & Goldfarb 675,247 

Transmitter arm, J. F. Craven 075,087 

Trolley wheel, H. W. Smith 075.142 

Trunk lock sectional cup, O. Rangnow 075,138 

Trunk strap, Stoneraan & White 074,881 

Truss, H. H. Gerhardt 675,208 

Truss, hernial, F. E. Jackson 675,000 

Truss, hernial, H. T. Emeis 075,131 

Tube ends, closing, H. Callaway 674.903 

Tube or pipe coupling, E. A Boyne 075,;'.20 

Tunneling device, W. S. MacHarg 075,355 

Typewriting machine, ,L .T. Green. . .074,966, 674,967 
Typewriting machine card holder, H. H. I)u 

Bois 675.208 

Umbrella, M. A. Bohm 07.5,148 

ITrine testing apparatus, ,T. Hepburn 675,042 

Valve, air brak4' pressure reducing, E. G. 

Shortt 675,251 

Valve or tap, H. A. Wood 67.5.312 

Valve shifting device, C. E. Felt 675,327 

Vapor burning apnaratus, R. I). Smith 074,941 

Vault, grave, J. W. Brandenburg 074,900 

Vehicle, L. O. Stevens 075,300 

Vehicle cushioning device, W. R. (ireen . . . . 074,804 

Velocipede', ice, Rlom & Nordquist 074,954 

Vise, hench, M. G. Lewis 675,097, 675,098 

Vote recor<ling machine, J. II. MaTider 674,869 

Wagon dump and elevator, portable, O. E. 

Wagner 675,119 

Wagon, dumping, C. Carroll 674,959 

Wagon, mail, G. F. De Groot 675,088 

Wall, concrete building, H. S. Palmer 074.874 

Washing machine, R. H. J. Rhodes 074.988 

Washing machine, E. W\ Allen .. O7'^,0.31 

Washing machine, H. F. & R. H. Staggs... 075,305 

Water indicator, Voltzow & Jurgens 075,307 

Water meter, L. H. Nash 675,101 

(Contint(6d on jjooc 367) 




ELGIN WATCH 



because of its accuracy, durability and perfection. Over eight million Elgin 
watches have been made in the past third of a century — a greaternumber than 
any other factory has put out in the same period of time. Made in all sizes 
and cased to suit. Sold by Jewelers Everywhere. 



AnElcln Watehalwayshastheword "Elclli" 
engraved on the worlis— fully guaranteed. 

ELGIN NATIONAL WATCH CO., 



Send for free booklet — 
"The Ways of a Watch." 



ELGIN, ILL. 



fl B C Of tbe Celepbone. 

A PRACTICAL TRE;aT1SE. 
Price $1.00, postpaid to any address. 
An up to date, comprehensive hand- 
hook on the construction, theory, care 
:ind management of Telephones and 
their appliances. 

THEO. AUDEL & CO., Publishers 

tiS Fifth Avenue, > EM^ YOKK. 

List of contents sent upon request. 




ADDITIONAL CAPITAL 

SUT>F»LIED, 

Charters Secured in anv State. Stocks and Bonds 
Underwritten or Sold under guarantee and on com- 
mission. Good Inventions Marketed. Cash furnished 
for any good enterprise. 

DANIELS & COMPANY, Bankers, 

6 Wall Street, New York. 

Also London, Philadelphia, Boston, San Francisco. 



BARIXES' 

NEW FRICTION DISK DRILL 

FOR LIGHT WORK. 
llii!* These (-reat AdvuiitaKeH: 

The speet! can be iiisl,n.ntly <h.iii^(l fro m t« lfi(H) without 
st«ii[iitn; or shiflint^ itelts. I Viwer ii])pheJ i^ii lie graduated 
to drive, with equal siitVty, the smallest or largest drills 
wilhiii its raiigp — a wonderful econoiny ii: time and grtat 
saving m lirill hrei^agc. t^ Send tor catalogue. 

\V. F. A: JNO. BARNES €0., 
1999 Ruby Street, - - Roekford, lU. 




New Microscope for Nature Study 

and for use in the Examination of Ores, 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 Y''\n. oV?eou™ X- 

ing power of about 100 diameters, 1 set of 

12 prepared slides of insect parts and other 

interesting specimens, all in case, $16.00 

1^" Ask your nearest Optician for it. 

QUEEN & CO., Inc. 

.Optical and Scientific Instrument Works. 

' 1010 Chestnut St., Fliila., Pa. 

Tl rite JOT tircular. 59 Fifth Ave., New York. 




I PAY THB FREIGHT 

WILL SHIP C. 0. D. to any Station in the U. S. for 

THE "WILLARD STEEL RANGE" 



Has 6 8-in. lids, oven 17x12x21, 15 gallon reservoir, large warming closet, duplex 
grate, burns wood or coal, weigus 400 lbs., lined throughout with asbestos. 
GUARANTEED TO BE AS REPRESENTKD. W^rite for free descriptive 
circulars and testimonials from parties in your section who are using one. 

WM. O. WILLARD, 619 North 4tli Street, ST. LOUIS, Mo. 





?^u USE GRINDSTONES P 

^ Lf so we can suppty you. Ali sizes 

.A It nioiimeH and iiiiiiiouiited* always 
t*^ kept ill stock. Rememoer, we make a 
specialtyof selecting stones forall spe- 
cial purposes. IJ^" Ask for catalomtf 
The CIjEVELAND STONE CO. 
2d Floor. Wilshire, Cleveland, 0. 



BICYCLE TIRE REPAIRING.— THE 

Mending of Single Tube Tires. — A practical article illus- 
tratlnp the method of inserting patches and plugrs with 
pliers and pluggers, together witn rubber band plugging 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement IIO-J. Price 10 cents. For 
sale by Alunn & Co. and all newsaealers. 



GREATEST 



GRINDER 
ON EARTH! 



A revolution in Grinders and a Grinder with 
3,000 revolutions per minute, foot motion 
only. Ono person can work it. Simple, effec- 
tive, speedy, satisfactory. Just the Lhinsfor 
all edaed tools, such as knives, scissors, drills, 
castinj^rs, etc. A boon to blacksmiths, bicycle 
repairmen, butchers, farmers, mechanics, 
carpenters, .ieweleis, harness and wapon 
makers. Vvell built for long and ban! wear. 
Emery wheel of the hiphest grade. War- 
ranted to grind twice asfastasan\ grindstone 
with half the energy. Screws to floor and 
wall. Easily fixed and detached. Price $6.50 each. 
Crated for shipment. 
BUFFALO SPECIALTY MFG. CO., Buffalo, N.Y.. U. S. A. 




S OIL— SMELTER— MINE5 

I DOUGLAS. LACEY&CO. 

^ Baiikerei, Brokers, Fiscal Agents 

J; Members N. Y. Consolidated Str>ck Exchanse and Los Angeles, 

'y Cal. Sloek Exchange. 

Jj 68 BROADWAY and 17 NEW ST.. NEW YORK. ^ 

■Jp Dividend-payingr Mining, Oil and ^ 

■•p Smelter Stocks, Listed and Un- y^ 

<ii listed. Our Specialty. ^ 

'4t) I Booklets givingoursuccessfui plan forrealizing P^ 

^ tbe large profits of leeitimate mining, oil and d* 

^ smelter investments, subscription blanks, full 2. 

^ particulars, etc., sent free to any interested on )T 

T^ application. 3* 

^ B HATCHES- Boston, Philadelphia, Chicaeo. 'i* 

^ Cleveland, Cincinnati, St, Louis, Hartford and ^ 

"^Q New Haven, Conn. , Piescott, Ariz., Los Angeles. ^ 

ifA Cal., St. John, N. B., Montreal. Toronto, and m 

^ London, England. K 



AUTOMOBILE STEAM BOILERS 




FRANK M1X.NE, - 



These Boilers are made of fire 
box steel, whicli has a tensile 
strength of 55.000 pounds. A 
double butt strap seam is used. 
The bottom end of shell is flang- 
ed to take flat hea)l This flange 
also takes care of difference in 
expansion between shell and 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
Can also furnish boilers with 
seamless cold drawn shell. 

EVERETT, MASS. 



ELECTRIC FOUNTAINS 



DARLINGTON 

ELECTRIC FOUNTAIN &SUPPLYCO. 

IIZO REAL ESTATE TRUST BLDG., 

PHILADELPHIA, PA. 



OLQA VENTURA OIL COMPANY 

PUMPING PLANT BEING ERECTED ON OUR FIRST WELL 



The Company own 300 acres of choice Oil Lands, 
located in the very heart of the richest and most 
productive oil region in California, and surrounded 
by some of the heaviest producing wells in the 
State. The Union and Bard Companies' lands and 
other numerous large producers adjoin the land 
controlled by THE OLGA VENTURA OIL COM- 
PANY. The Union Oil Company paid $600,000 in 
dividends last year. I'he Pacific Oil Company, 
whose land is close to ours, has paid $1^,500,000 in 
dividends. One of its wells has produced more 
than $1,000,000. 

The Superintendent has had a large and success- 
ful experience in sinking and operating Oil Wells. 

OLCA VENTURA OIL COMPANY 



Only a limited amouot of full paid, non- 
assessable stock left at 15 cents per share, 
par value $1.00. Don't wait! order at 
once. 

This is one of the very best opportunities 
ever ojTered to participate in the enormous 

Srofits that are being made in California 
lil. 

The price will soon be greatly advanced. Buy 
now while you bave the opportunity to get it at 
such a low figure. 

Proceeds to apply in further developing and ope- 
rating our wells 

Further information and prospectus on application. 

70 STATE STREET BOSTON. 



ERFORATED METAL 



OESCRIPXION 



'^M4fimsrmsmepfm/i/irmc?. i 
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The Search 
for Work 

The inaD who can do something 
better than anyone else doesn't 
searc'h for work. Employers 
hparch for him. We teach the 
theory of engineering and the 
trades to men already at work. 
Thousands of our students have 
secured a 

Salary-Raising 
Education 

In Mechanical, Electrical, Steam, 
Civil or Mining Engineering, 
Chemistry ; Architecture ; Plumb- 
ing: English Branches. 

When writing state subject ia 
which interested. 
International Correspondence Schools. 

Kox 043 ■ Hcrantoii, Pu. 





ELECTRICAL ENCINEERINC 
TAUCHT BY MAIL. 

Write for our Free Illustrated Book. 

**CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

WV U-avb Klti:tru-:d KllL■■lrl.'.'riIi.^ Kit- . inr Uy-htnis, 
Kl.'.-trk-Htdhvavs, Mf,'haiii,;al Kn-iiK-eriiii:, Sie^u., Kn^\- 
i.f.'nnir, \lr,'li;uik',il Dravvioj;, ;u voiir luMiu- bv nuul. 
iLisiidit,- iriilnt-s,..! bv TtH'S. A. l'Mi-,.i]| uini ollicrs. 

KL i X' r It I (' A L 1: \ (; IN EKI{ I \STI T I TE, 
0=1 ■■ A, a40.a43 W . 3Sd !!.t.. New Vurk. 



ROSE POLYTECHNIC INSTITUTE 

A College of Engins^ering. Mectianical, Electriaal, Civil 
Engineering; Chemical Cour-^es; Architecture. Exten- 
sive shops. Modernly equipped laboratoiios in all de- 
pirtments. Kxpenses low. VMh year For catalog, 
address C. L. MFIES, President, Terre Haute, Ind. 

ACETYLENE GAS AND CAHBIDE OF 

(^ilciura,— All about the new illuminant, its qualities, 
chemistry, i)r(?ssui(; of liquefaction, its probable future, 
experiments )ierf«i lued with it. A most valuable series 
of a]'ticles, giving in comnletfi form the particulars of 
this subject. Detailsof furn:ices for making thf carbide, 
gas generators, gasometers, burners, etc. Contained in 
ScitxTiFic American Si:pi'll:mknt, Nos. iiiiX. 
101)1, 1007, lOI'J, 1014. 1015. 1016, HrZ'Z, 
10;{.>, 103^, IO.>7, 10fi4. 1071, t07!i, 1 OS-i. 
10S3, 108A. 10W5, 10.S6, 1104. ll'2l, ll-SM, 
1I4JI.1 I .30. I 203, ^*2iU, I .>06and 1209. Price 10 
cents each, by mail, from this office, and all newsdealers, 



WELL 



DRILLING 
Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any icina of soil or rock. Mounted 
on wtieels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WI LI.IAMS BUOS., Ithaca, N. Y. 

eover Your REFRIGERATING PIPES 

with a durable, efficient and cheap sectional coverintr 
that is light and easily applied. If it is given proper 
care and attention 

NONPARtlL CORK 

will not dettru lie J he Mtctu ns 

wlien butted ti.,! t 

make jjorfect i ji t'- 

and aswecoveitiu u 

they are inipc i\ 11 is' 

to water, dam t)ne^s or 

lii'ost. No capillars 

attraction. Successf id wh«rever tried. 

THE NONPAR£iL CORK M'F'G CO., Bridgeport, Conn. 




SENSITIVE LABOR ATOPY BALANCE. 

By N. Jlonroe iJopknis. This "built-ut)" laboratory 
balance will weigh up to one pound and will turn with a 
quarter Ota postage stamp. The balance can be made 
by any amateur skilled in the use of tools;, ai.d it will 
work as well as a $125 balance. Tlie article is accom- 
panied by detailed working drawiiiss showing various 
stages of the work. This article is contained in Si jkx- 
Tific Amkkicav SupiT.LMKXT. No. ] J S4. Pricc 10 
cents. For sale by Mrxx & Co.. mi Hroadway, New 
York City, or any bookseller or newsdealer. 



Water meter, J. A. Tilden 

Water wheel govei-nor, L. O. C.oDdwiii 

Wave motor, J. J. Graff 

Weather strip, door, R. K. Iliggins 

Wt'b slitting and winding apparatus, J. P. 

.h-fferis 

Weighing machine, coin controlled, L. W. 

Bahlwiii 

Weighing machine, coin operated, L. W. 

lialdwin 

Weighing machine dial, coin controlk-d, L. 

W. Baldwin 

Wlieel. See Fifth wheel. 

\\'hiH'l, (!. W. Lovejoy 

Wli'-i'lw right machine, V,'. Rhodes 

Whist tiav, duplieate. J. V. Pratzner 

Willow. C. Hcliotield 

\\'iniliiiill, E. Warirn 

WiiidniLll, J. Seheubt'ck 

Wiuflow eh'jiiier, P. K. Cumming 

Window frame and sash, (J. Puban/ 

Window MciTi'ii, E. B. Crocker 

Wire cable, J. B. Stone 

Wood graining machine, B. W. Augustine... 
W(kh1 to fiber, machine for reducing, W. II. 

W(H)1 washing machine, F. <!. Sargent 

Wrench, G. Johnson 
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tylene Generators 

ARE PERFECT. 

Over 10,000 Machines Sold. 

They are endorsed by every user. 

Send for prices. 

Handsomely illustrated catalogue. 
District Represenratives all over 
the world. 

EAGLE 

QENERATOR 

COMPANY, 

3t9 N. 4th Street, 
St. Louis, Mo. 
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DESIGNS. 

Apron, I. Kenn.v 34,1 

Autoinobilo wiiderfraiui', II. M. Wflls 34,1 

liciiriiigs, bi-iiss for L-iir iixic, (I. A. Wood- 
man 34. 

B.'vol euttor, I']. B. Stiinpson 34. 

Bookcaso, 1*. W. Caslor :'. I. 

Box, ('. .\. Tiitnm 3 1. 

Box blank, folding, C. II. Boss -34. 

Biullc bit, <;. W. (ii-avi'S .31. 

Bucklo piet'c. W. Fivt'inaii .34,.")(n, 34. 

Car couplings, uncoupling anu tor autcmia- 

tic, N. II. Tunks . . 34. 

Clapboard marker. R. Conwa.v 34. 

Clocks, marking ]n'y for watchmen's, .\. New- 

man 34, 

Color studv chart, K. F. Mui-raA- .34, 

Cotton boll souvenir, K. C. Waril :'A. 

(\vcle frame rear triangle, (1. Y). <Jr4'i'n .",4. 

Door trimming plate. "M T. Cl.vnn 3,4, 

Drinkins fountain bn^e, Crunenahl & Il.ioiier. 34, 
Engine cenl" n- lieafing frame, gas, n. B. 

Calbiher •".l. 

Fabric, I). .1. Seaman 3). 

Fabric, R. .1. Peterson .34. 

Forge chinniev. tJ. C. 'i'erwilligor .34. 

(Jame board, B. C. Brown :'A. 

fxanie chip. P. A. Schaefer 34. 

Gluss, sheet, K. WaKh. .Ir :'>4, 

Orave marker, II. .1. Blackburn .34, 

Hook, grass, 11. B. Bardeii 34. 

Knlfi-, paring, C. T. Deniarest 34, 

Lamp lM)d.v, E. M. Boseidduth .34, 

Lamp stanfl, .V. I,anglf)is 34. 

:Mnsical instrument casing, E. Elmiger 34. 

I'aiiiM- fastener, F. F,. Be Long 34, 

Sleigh knee, S. W. W'l-ight 34, 

Tile, Weil & Le Baron 34, 

Tile, f iiniace, .T. Mui-ph.v 34, 

To.v bank, 10. F. Creager 3,4. 

'I'riinming for ladies' underwear, H. .S. To\\li- 

send ,'i4,!)n7 to 34, 

Vehicle clip. F. E. Wilcox 34,57!), .'14. 

Vehicle frame, motor, E. B. (lalhlher 3 1. 

Vending machine casing, II, Ij. Shafer 34, 



TRADE MARKS. 

Antiseptic hx-al anesthetic, Ij. K. Craiue 3i,4X2 

Boots, s<)cks, rubber goods, wool goods, and 

clothing, <'ertain named, Mishawaka 

Woolen Manufacturing Co 36.471 

Butter, Forest City Creamer.v Co 36,475 

Cleaning and polishin.g solution, T. (J. IIo- 

.ier .•i6,4S3 

Cotfe.., .S. .S. Pierce Co 36,476 

Coffee and canned fruits and vegetables, P. 

Smith & Sons 3(1.477 

Fabrics, cirlain named. (1. Willis. . .3(1.407 to 36,470 
Flat ware and hollow ware, Wm. .V. Rogers, 

Limited 36,401 to ,'!(i,41l3 

Flour, (1. L. Chihls & Co .'!(!, 474 

Flv I>aper, T. (lanlin .■!0,1S4 

Food, dried ami iiri-aervi'd, Grlliin & Skelley 

Co .36,473 

Linn.. .1. B. Adams 36,490 

Liniun.nt. H. Patchcn .36,479 

M<'dicinal and toilet prt-itarations, certain 

named, .Microbani> Medical Co 36.4X0 

Medicine for blo(jd and nerve diseases, ,T. II. 

Bellermann .36,47S 

.Mica, sheet, Meil-owsky & Co 36,4,H9 

Piuafortes, etc., pla,ying attachments for, 

Ludwig & Co 36,491 

Rubber, certain named substances of the 

nature of, Standaul Paint Co 3().4S5 

Rubber, liquids in the nature of. Standard 

Paint O) 30. 4W! 

Sewing machines and their attachments, 

hand, E. ,1. Care.v .'16,495 

Shellac, certain named, Jardiiu', Skinner & 

Co 36,487, 36,488 

Shells, paper shot, Winchester Repeating 

Arms Co 30,1501 

Tobacco, smoking, tlilbert Bros 36,472 

Toilet crram, W. J. Harvc.v 36,481 

Ternt' plate, American Tin Plate Co., 

36,490 to 30,500 



LABELS. 

'Angora," for canned goods, Lange, Eteven- 

son & Cross 8,423 

'Belmore," for caimed goods, Lange, Steven- 
son & Cross 8,424 

'Bonnie Bine." for cigars. Schmidt & Co 8,422 

"D'l-a Rov's French Specific," for a medicine, 

R. B. Sehlott 8,414 

'Electric llcd-a-(^ure," for a medicine, J. H. 

Maher 8,412 

'tJenesee Free-Running Table Salt," for salt, 

Genesee Salt Co 8,42.^ 

"Ginger Ale," for ginger ale, A. C. Schuyler.. K,41fi 

'Hasty Lunch," for coffee. C. T. Frazee 8,410 

'Hires (jinger Ale Extract," for an extract, 

Charles E. Hires Co 8,417 

'Hires Lemonade," for lemonade, Charles E. 

Hires Co 8,418 

'Kloris(d," for a disinfectant. Smith, Kline 

& French Co 8,409 

'Lincoln," for coats, A. Herman 8,40<i 

'Lincoln." for hats, A. Herman 8.405 

'T.(incnlii." for overalls, A. Herman 8,408 

'l^neohi," for pants, A. Herman 8,4(17 

■'Pavette's New Life for the Hair," for a 

inedicnir, G. N. Payette & Co 8,410 

'Pearly Teeth." for gum, American Phy- 
sicians' Sni)p]y Co ■ . 8,420 

■Red Ci-nsK Fever. Cure," for a medicine. Eu- 
reka Medicine Co R,41.T 

'Salt Wiit.T Soan," for soap,- C. E. Bonte 8,426 

"Sais;i!);iriiia." for sarsaparilla, A. C. Schuv- 

Irr 8,4L5 

■The (Jiim That Whitens the Teeth," for gum, 

.\niei'ican Physicians' Supply Co 8,421 

■'.>-Dav Hair Restorer," for hair restorer, S. 

J. Allen 8,411 



PRINTS. 

'Pan-American Exposition Souvenir Playing 
(~'ards," for playing cards, I'an-American 
Souvenir Playing Card Co 350 

"Teiment," for boots and shoes, Tennent Shoe 
Co 352 

'Vichv-Cusset, Source Audreau," for mineral 
water, O. Robillard 351 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office, for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co.. 361 Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



•STERBRODIfS 



STEEL REIMS 



Fs 

J^^__ ,. . ,. „ f. 7 7 77 r^, ,- The Easiest Writing Steel Pens 

mKtm 150 Varieties. I<or i^ale by all Citationers. Made. 

Works. Camden. N.J. THE ESTERBROOK STEEL PEN CO. 26 John St, New York. 




WALRATH 



CAS & GASOLINE 

:e3 ivr <3- iTvr :e3 Si 

From 4 to 20c 1 1. P. Made in one. two, three and four cylinder type. The 
gas engine that holds a volt meter as close as an automatic steam engine 
Adapted to all power uurposes. statb.nary or portable, and especially 
well qiialitled for electi-'ic lighting Guaranteed to produce a first-class 
commercial light without tlie aid of conntersliafts or massive fly-wbeels. 
Neat in design, simple in constrnction, economical in operation self- 
lubricatmg, air parts interchangeable ani3 accessible. t<endfiircatalog"S." 

Marinette Iron Works Mfg. Co., Marinette, Wis., \!. S, A. 

a. F. Wiii:ki,eu, General Sales Agent, Chicago office, 301 1'isher B'ld'g. 





EXERCISE 
AT HOME 

witli a 

*' WEW " 

PUNCHING BAG 

AN1> FRAME. 

Noiseless. 

Weighs 7 lbs. complete. 
Requires wall space only 6 
inches square. *'an b e put 
up on wall, door or window 
casing. Frame is beaui- 
fully nickeled. /»n oina- 
meiit to any room. This 
bag is a wonderful muscle 
developer. l^'ndorsed by 
physicians and atlilet es. 

N.B.— The bag is made of 
finest imported leather, 
guaranteed to be the equal 
of any $6 bag on the market. 

Price of bag and frame 
compIeteS-l. 95, delivered. 

H. D. CRIPPEN, 

KuuMi HSU. 

52 Broadway, New Vork. 



MORAN FLEXIBLE JOINT 

tor Steam, Air or Uquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 

149 East 3d St,. LOUISVILLE, Ky. 




RUBBER STAMP MAKING. — THIS 

article describes a simple metiiod of making ruhtjer 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
oerience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale by Munn & Co, and all newsdealers. 




IMPERIAL FILTER 

STYIiE, DOMESTIC. 

One good feature is its filtering sur- 
faces, 90 square inches. Another good 
feature is its design and woriiinanship, 
backed by ten years of "knowliow." 
I.,ast, but not least, is its I'etail price 
from which we quote liberal discounts 
to live agents. Write for catalogue. 

IMPERIAL FlliTLU CO., 
1221 Washington Ave., St. Louis, Mo. 



EcGnomical Gas Engine Igniters 

of every description for 
Stationary. Marine or 
Automobile Engines* 
Dynamos, Magnetos, 
Starters, Coils and 
Pluj^s for either touch 
or jump spark. 
Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0. 



50 YEARS' 
EXPERIENCE 





Trade Marks 
Designs 
Copyrights Ac. 

Anyone seiniin^' a sketch and description may 
ouiekly ascertain i>iir opinion free whether an 
invention is probably patentable. Communica- 
tions stru^tlyconfidential. Handbookon Patents 
sent free, o'hiesr agencv for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice. without charge, in the 

Scientific JTmerican. 



A handsomely illustrated weekly, 
culation of any scientific journal. 



Largest cir- 
Terms. U a 



year; four mouths, $1. Sold by all newsdealers. 

MUNN &CG.^«'«"^--»New York 

Branch Office. ()26 F St.. Washington, D. C. 



ICE 



MACHINES, (Corliss Engines, Brewers' 
aucl Bottlers' Machinci-v. I'HE VILTER 
AiKG. CO., 8S0 Clinton Street. Milwaukee. Wis. 



MnnFI^ & EXPERIMENTAL WORK. 

lllUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox BIdg.. Franklin Square, New York. 

HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. 'I'his valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m de by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
Amvahvas t^rppi.KMKNT. No. llS*i. Price 10 cents. 
For sale by Munn & Co., Sfii Broadway, New Vork City, 
or by any bookseller or newsdealer, 



I'AMOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. NEW YORK. 



PATTERN AND MODEL MAKERS. 



STATLER'Sa. 



HOTEL 



Pau- 
inerican 

The Ijai'ffcst in the World. Send for map oi' 
city and Exi)o:^ition grounds, also folder telling how to 
SAVE MONEY and secure accommodations. 
F. C. STATLER, Prop, i Statler's Hotel, at Exposition. 
lEuffulu, A. Y. i Statler's Restaurant.Elhcott Sq. 



- REAL ESTATE. TRUST BLDG FHILA., PA. 

REdrALEi ICE MACHINES 

SEE FIRST PACE! SCIENTIFIC AMERICAN SEPT. Z. I 499 . 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be ouilt by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet ti inches beam, drawing 18 inches, and 
is capable of pmpelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Siitlkmen^t, No. 1202, Piice lOeents by 
mail, from this oflfice. and from ail newsdealers 



FOR S ALE A CHILD'S KNIFE BLADE 

PATENTED 

April «3, 1901 

To the highest Cash 

bidder within thirty 

days from date. Ail communications addressed to 

patentee MKS. MABY A. HEKR, 

May 18, 1901. Cape Girarilean, Mo. 



$75 



Month and Elxpenses; no experience 
needed; position permanent; self -seller, 
Pease Mpg. Oo.,Stat'nlO,CincinnatI" O. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by ('ontract. Punching Hies, Special Ma- 
ch inery. E. Konigslow & Bro.. 181 Seneca St.,Cle veland.C. 



MODELS! 

ESTABLISHED 1867^ 



CHICAGO MODEL WORKS 

/7SE. MADISON srcHICABO, ILL. 



Dill C IN EUROPE, particularly in France, of 
OHLt patented American Machines and Industrial 

Apparatus, and of patented American inventions. 

L. gim(,n. Civil & Mechanical Engmeer, Troves, France. 

ExDerimental& Model Work 

(2%T.& advice free. Wm.(Tardam & Son. 45-51 Rose St..N.Y. 



ELECTRO MOTOR. SIMPLE, HOW TO 

m-ikp.— Bv (i. M. Hopkins. Description of a small elec- 
tiic motor devised and constructed with a view to assist- 
i!i^ iiriiatciirs to make a motor which might be driven 
with advantage by a current derived from a b;ittery, and 
which would ha^'c^ sufficient power to operate a foot 
lathe or any luacliiiie requiring not ovei' one man pow- 
er. With 11 figures. Contained in Sctentimc Amer- 
ican Supplement, No. <i4l. Pnce 10 cents. To be 
bad at this office and from all newsdealers. 



LIGHT MANUFACTURING 

AND EXPERIMENTAL WORK. 

SPECIAL MACHINERY. AUTOMOBILE PARTS. 

OTTO KONICSLOW, CLEVELAND, Ohio. 

MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Smjill Mach'y. 
EDWARD KLEINSCHMIDT, 122 Fult(;n St., New York. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St.. NewYork. 

I /Magical Apparatus. 

' 1 (Trand End of Century (^titalctrue, ,just out, 

over 7(Kj engravings, 25c. Parlor Tricks Cataloeue, free. 
MARTINKA & CO. Mfrs., 493 Sixth Ave., New York. 



What Do You Want To Buy ? 

We can tell you ■where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN & CO., PubUsbersoftbe SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 
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ftHOROUGHifflSPECJlOfli 



S'Jb, 




AND 

raSURANCB 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PKOPEKrV 

AND 

LOSS-OP-IUS 

AND 



CAUSEDBy 



STmn-BOlLQii-KPLOSIONS 

J'/t'ALUBN'PISESISENT 'V4l-RaNKUH-VlC£PRESI[>an' 
J-B.PlEB£E>gKRF,nK/ F-B-ALLEN-29V1CEPRES1DENT 
LJBBRAINERP. TREAS. LF.AVlDDLEBROOK.A55:TSECt 



A LEADER. 

IN EVERY WAY. 

No matter what point of excellence in automobile mak- 
ing: you are most 
impressed by, the 

WINTON 
MOTOR 




CARRIAGE 

Will he found to 
lead. In speed, in 
strenffth, in safety, 
durability, beauty 
or economy of run- 
ning expense, in simplicit\ and ease of operation it 
leads them all Hydro-Carbon s\stem. 
THE WINTON MOTOR CARRIAGE CO., 

486 Belden Street, Cleveland, Ohio, U. S. A. 
Eastern depot, 150-152 East 58th Street, New Vork. 

ELECTRIC VEHICLES 

OF ALL VARIETIES. 

STORAGE 
BATTERIES. 



MOTORS. 



We make a specialt> of Deli-very Wagons 
and Busses. i^~ Write for Catalogue. 

SCOTT AUTOMOBILE CO., 

8!»3t-S9S!» Olive Street, St. Louis, Mo., U. 8. A. 




CASTINGS AND WORKING DRAWINGS 

of a light 600 )b. Automobile. Can be huilt on a 
12 ' lathe for iess than 1400. We supply castings 
of motors separately. Gasoline engines from 3 
t> to 10 h. p. Send stamp for catalog. A, It, Dyke, 
I LiintDur PIdg.. St. Louis, Mo. Originator of the 
Hist Automobile Supply Co. in the world. 



GET A RUNNING GEAR and 
BUILD YOUR OWN 

AUTOMOBILE 




We make two 
styles, solid rub- 
ber or pneumatic 
I i r e s, complete 
with springs and 
wood wheels. 



ihe Brecht Automobile Co. ,1205 Cass Av.,St.Louis,Mo. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. I'ontained in Scientific 
American Supplement. No. 1003. Price 10 cents. 
To be had at this office and from all newsdealers. 



CRUDE ASBESTOS 

AND ASBESTOS FIBRE 

R.H.MARTIN, 

OFFICE, ST.PAUL BUILDING, 

220 B'way, New York. 



MINES and WORKS, 
THETFORD, P. Q. 




Triple-lined. Absolutely puneture-proof. lUde over eharp 

stones, s'iisH, tarks, etc., without lettintr out air. Most durable made. 
Rei^nliir pi'ii'e *10. We now sell direct to riders, giving them dealers' 
profits. To iissist in iiitroiliiciiifj them, we will send one set any- 
where prepiiid tor &A C A If preferred will send C. O. D., 



Iiject 






, . It not inst as we sav, den t pav 

State Hi/.e. S^iii to-iky. COLFMBIA UI'BRER 

WOKKS, ? ClylM>urn Street, MilwttuL:ee, WIh. 



PATEE MOTOR 
CYCLES, $200. 




Pioneer Builders in 
America of a success- 
ful Motor Cycle. Only 
machine in the world 
that is fully guaranteed. 
Money ha(i: if you want 
it. Don't waste your money 
on a machine that the maker 
dare not guarantee. 

Write for Dealers Prices. 

PATEE BICYCLE CO., 

Indianapolis. Ind., U. S. A. 



TURN YOUR BIKE into 
AN AUTOMOBILE 

THE BOISSELOT AUTOMOBIIiE CO., 

101 Beekmau St., New York City, 

Can tell you how to do this with one of their IJ^ 
Actual Horse Power Gasoline Motors. Under 20 lb. 
weight. Every motor tested and guaranteed full power. 
M tors tif 2^ Actual Horse Power, air and water cooled, 
for Voitureites and Motor Tricycles. 6 Actual Horse 
Power Motors tor Automobiles and Express Wagons. 
Motors for Launches. We also build several types of 
Automobiles. 



JMomome 




STYLE 03. 



^^ Steam is the Best 
Motive Power for 
Automobiles.'^ 

WRITE US AND WE 
WILL, GIVE YOU OUR 
OPINION. 

.... ADDBESS 

^W JlocomobUe" Company 

OP AA/IERICA 

7 East 42d Street, New York. 



GENTLEMEN: — The Goodform Trousers 
Hanger is made of fine, specially rolled spring 
steel, heavily nickel-plated 
on copper. The parts in 
contact with the fabric are 
wide and the edges rounded. It operates auto 



3 



Trousers 
Hanger 

c. each 
postpaid 



matically. " You press the button," and the 

keeper does the rest. Sample by mail. 3i;c.; 
^ for $1.00; 6 and a closet loop, $2.00. All express 
prepaid. This is what you want if you want the best. 

^ Sold by Hardware and Furnishing stores, or prepaid for the price. Remit to the 
C3XXIC::.A.a-C3 X'C^naX C:;C3., Uept. 1^ 1S4 La Salle St., (=1X3: 
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IfORROW 

XOASTER BRAKE 



The Morrow Coaster Brake is the 
parent of all coaster brakes. 

It was the first ; it is the best. 

The only coaster brake thft has 
been good enough to need no hange. 

It increases the utility of the bicy- 
cle ; it decreases the effort necessary 
to propel it. 

More pleasure ; less exertion. 

Ask your dealer to get it for you. 

Never put off until tomorrow when 
you can buy a MORROW today. 

Send for our illustrated booklet. 

£clipse Manufacturing Co., 

Box X. Cllraira, N.Y. 





AUTOMOBILES 



Electric Gasolene 

IMPROVED 1901 MODELS FOR QUICK DELIVERY 



ELECTRIC PHAETON 



FORTY 
MILES 

ON ONE CHARGE 
OF BATTERIES 



Reliability in Service 
Simplicity in Operation 
Readiness in Action 
Cleanliness in Handling 



To obtain the leading type of veliicle at moderate cost it will pay you to 

Writ'! for 1901 Illustiated CJataloguc or Call at 

ELECTRIC VEHICLE CO.. tOO BROADWAY, NEW YORK. 



Three Expert Mechanics Test Every Blade. 



Ul^LO CARBURETTER. 

Throttles y(»ur engine as effectively as a 
steam engine. No smoke, no Oflor, no ex- 
tras necessary. Guaranteeii. Send for book- 
let. A, L. Dykcj Linmur BUig., ^t. Louis. 
AiitoiiKibiie Parts and SiipplicH. 





RAZOR STEEL HAND 

FORGED ; WARRANTED 

lUt is exant size of 'i5-centstrong knife, "l.'o start you we wil 

- " e for 4f5c 5 or^-i Postpaid. Best 

s ears Oc Tbis knife and 

shears 110. F ne a-blade pen- 

knfell extra fine. 3 bIade,$1.5C; 

lalya fine 2-blade, 



Send for 80 

I age free list and 

How to Use a 

Bazor." 



« 



» 



KODAK 

Stands for all 
that is "Best in 
"Photography 



To the perfection of Kodak 
construction, to the perfec^^ 
tion of the KodaK mechan^ 
ism, to the perfection of 
the Kodak lenses, is due the 

triumph of Kodakery 



All Kodaks Load in Daylight with our Transparent 
Film Cartridges. Several styles use either films or 
plates. Sixty-four page catalogue, describing thein 
in detail, free at the Kodak dealers or by mail. 



EASTMAN KODAK CO. 

Rochester, N. Y. 



J 



PATENTS PROTECTED ^ 

__ a<;ainst i>fki\geks. 

Dealers and Manufacturers ol 

Patented Articles Protected 
against dangerous litigation at a 

nominal cost. 
Also Copyrights and Trademarks. 

Booklet on application. 
PATENT TITLE & GUARANTEE CO. 

Capital SftOO.OOO.OO. 
Telephone, 5533 Cortlandt. 

1 50 Broadway, New York. 



Patent 
■ Protected, ^ 

BY THE 

tuARANTE£C'5- 



IFSSOP'S STEEL^"bVsV^ 

vJL-^^FOR TOOLS, SAWS ETC. 

W>! JESSOP& SONS LS 91 JOHN ST. NEW YORK 



CHARTER ENGINE 

Any Place 

BY Any One 

FOR Any Purpose 

Fi_;>;i-— Gi-asoliue, Gas, Distillate 

Stationaries. Portables, Engines and 

Pumps, Holsters 

Sendjor Catalojue and Tei<ttmonials. 
iW° state Your E'&wer Needs 

CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 




WAXCMES I 

No advertisement can properly portray 
the istrikiiip etlects produce<^t in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies' Watches 
inali metals and exquisite enamels ; 
our 

REo BOOK showing Men's and Boys' 
Watches 

with up-to-date attractive designs. 
Either Blua or Red Book sent on application. 

THE NEW ENGLAND WATCH CO., 

37 & 39 Maiden Lane. 149 State Street, 

New York City. Chicago. 

Spreckels Building, San Francisco. 




Is the highest class Acetylene Gas Burner. All Lava 
Tips. A new argand burner 12.50 -highest candle pow- 
er obtainable. Correspondence solicited. 
STATE LINE MFG. CO., Chattanooga, Tenn., U. S. A. 



W^9smm»oa 




VCHICA60 ILLUS* 



All varietiesat iowhki prices. Rest -Uailroad 
Track aad \\ agon or btock Scales madi'. 
Also lOO'y useful articles, including Sates. 
Sewing Jiachines, Bicyclefi, Touls. etc. Save 
Money. Lists Free, Cttk ago .■^<al!': Co.. Chicagt.. III. 





Only on the 

PRESIDENT 

Suspender 

No other suspender has the com- 
fort giving anangement found on 
the Presiilent. Every pair guaran- 
teed. If "President" is on the 
bui-kles it's genuine. Trimmings 
can not rust. Price 50c, or by nmiL 
C- A, EDOARTON MFU. C«., 
Bos aaa, Shirley, Mass. 



STEAM SHOVELS 






Both BOOM and CRANE types. 
Maher & Grosh Co. *'*» Elevator Bucket Dredges. 

ToJSo*^.':nH,o|The Vulcan Iron Works Co. 'Ti^^ 
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